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Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  fuH  auto- 
patcti  and  many  versatile  tjtrnf  remote  contra)  fea» 
lures  at  less  tlian  you  might  pay  for  a  bare  bones 

repeater  Of  conlroiler  alone! 


*  kit  stiff  only  $1095 

*  factory  etssembted stitt  only  $129S 

50-54,  143-174.  2:3-233.  420-475  MHz,   {a02-S2a  MHz  sligtitty  higher.) 
iif  f<^C  type  arte  pled  fof  wmmerciat  service  in  1 50  &  450  MHz  bands. 

Digital  Voice  Recorder  Option.  Allows  message  up 
to  20  sec.  to  be  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  id,  or  both.  Great  for  making  club 
announcements! ,,.. only  $100. 

REP-200C  Economy  Repeater  Real  voice  ID,  no 
dtmf  or  autopatcli.  <.;.„v^ii«c. ..  Kit  only  $795,  w&t  $i  1 95 

REP-200N  Repeater.  Without  controller  so  you  can 
use  your  own,  .Kit  only  $695,  w&t  $995. 


You  II  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First  1 


HamtroniQs  has  the  world's  most  JK^^^*-S""95 

complete    line    of    modules    for  ^jKfM^^.'^ 

making  repeaters.     In  addition  to  i»?^3?jK  7 

exciters,  pa's,  and   receiverSj  we  ^i^l^S*     ^  7 

offer  th  e  f o  I  lowi  n  g  contro  Hers  *  ^  f§^^^^ 

COR'3.  Inexpensive,  ffexible  COR  module  with  timers, 
courtesy  beep,  audio  mixer.   ,... only  S49^kit,  $7Bwfi. 

CWJD.    Traditional  diode  matrix  ID'er.  iiiv;;.,,.*  kit  only  S59. 

CWJD-2.    Eprom  controlled  ID'er only  S54/k[t,  $79  wft. 

DVR-1 .  Record  your  own  voice  up  to  20  sec.  For  voice  id 
or  playing  dub  announcements $59/kttt  $99  w/t 

COR-4,  Complete  COR  and  CWID  all  on  one  board.  ID  In 
eprom.  Low  power  CMOS. only  $99/kif,  $149  w/t 

COR-S,  COR  with  real-voice  id.  Low  power  CMOS,  non- 
volatile nnemory kit  only  $99,  w/tonly  $149. 

COR -6.  \iP  controller  wilh  aufopatch,  reverse  ap,  phone 
remote  control,  lots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repeater $379  w/t. 

AP-3.  Repeater  autopatch,  rever&e  auto  patchy  pin  one  line 
remote  control.  Use  with  TD-2 kit  $89, 

TD-2.  Four-digit  DTMF  decoder/controfler.     Five  latching 

on -off  functions,  toll  call  restrictor ^>v,r- kit  $79. 

TO -4.  DTMF  controller  as  above  except  one  on-off  function 
and  no  loll  call  restrictor.  Can  also  use  for  selective  calNng; 
mute  speaker  until  someone  pages  you^  ,,4,^,,, kit  $49. 


SUBAUDIBLE  TOME  ENCODERIDECODER 


Access  all  your  favorite 
closed  repeatersl 

■  Encodes    all    standard    CTCSS 

tones    with    crystal    accuracy    and 
convenient  DIP  switch  selectian, 

■  Comprehensive  manual  also  shows  how  you  can  set  up 
a  front  panel  switch  to  select  tones  for  several  repeaters. 

•  Decoder  can  be  used  to  mute  receive  audio  and  is 
optimized  for  installation  in  repeaters  to  provide  closed 
access.  High  pass  niter  gets  rid  of  annoying  buzz  in 
receiver     ©  New  low  prices  E 

•  TD.5  CTCSS  Encoder/Decoder  Kit  >iivi. now  only  $29 

■  TD-5  CTCSS  Encoder/Decoder  Wired/tested $49 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-(  )  GaAs  FET  PREAMP 
STILL  ONLY  $59,  wired/tested 

■  Make  your  friends  sick  with 

envy!  Worl<  stations  they  don't 

even  know  are  there  . 
#  Install  one  at  the  antenna  and 

overcome  coax  losses. 
-  Avaifabte  far  28-30,  46-56,  137-152^  152-172,  210- 

230,,  400-470,  and  &00-96Q  MHz  bands. 

LNW-(  )  ECONOfVIY  PREAMP 

ONLY  $24/klt 

•  Miniature  MOSFET  Preamp 

•  Solder  terminals  allow  easy 

connection  inside  radios. 
Available  for  25-35,  35-55.  55-90,  90-120,  120-150, 
150-200,  200-Z70,  snd  400-500  MHz  bands. 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


Ho  need  to  spend  thousands  on 
nev)/  transceivers  for  each  band! 

•  Convert  vhf  and  Lilnf  signals 
to  Si  from  10M. 

•  Even  ff  you  don't  have  a  1DM  rig.  you  can  pick  up 
very  good  used  xmtrs  &.  rcvrs  for  next  to  nothing. 

■  Receiving  converters  (shown  above)  available  for 
various  segments  of  6M,  2M,  220.  and  432  MHz. 

•  Rcvg  Conv  Kits  from  $A9,  wired/tested  units  only  $99, 


Transmitting  converters 
for  2M,  432  MHz. 
Kits  only  $89  vhf  or  $99  uhf, 
Power  amplifiers  up  to 

SOW  output, 


WEATHER  ALERT  RECEIVER 


A  sensitive  and  selective 
professional  grade  receiver  to 
monitor  cntlcal  NOAA  weather 
broadcasts.  Good  reception 

even  at  distances  of  70  mfles  cr 

more  with  suitable  antenna,  No 
comparison  with  ordinary  consumer  radios? 

Automatic  mode  provides  storm  watch,  alerting  you  by 
un muling  receiver  and  providing  an  output  to  trip  remote 
equipment  when  ar^  alert  tone  is  bfoadcast.  Cr/stal 
controlled  for  accuracy;  SkW  7  channels  (1S2,40  to  1S2.55). 

Buy  just  the  receiver  pet)  module  in  kit  form  or  buy  the  kit 
with  an  attractive  metal  cabinet.  AC  power  adapter,  and 
built-in  speaker.  Also  available  factory  wrred  and  tested. 

RWXRcvr  kit,  PCB  only S79 

RWX  Revr  kit  witfi  cabinet,  speakerj  81  AC  adapter .„,„.„„  S9S 

RWX  Re vf  wired/tested  in  cabinet  with  speaker  &i  adapter ..., $139 


WEATHER  FAX  RECEIVER 


fesT^BgrJ     lil  ■a-iitATrilR  f  *Jfc  MGbl^f^^ 
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lin  the  fun.  Get  striking 
images  directly  from  the 
weatner  satellites  J 

A  very  sensitive  wideband  fm 
receiver  optimized  for  NOAA 
APT&Russian  Meteor  weather  fax  on  the  1 37MHz  band. 

Designed  from  the  start  for  optimum  satellite  reception:  not 
just  an  off-the-shelf  scanner  with  a  shorted -out  IF  fitterf 

Covers  all  5  satellite  channels.  Scanner  circuit  &  recorder 
controi  alEowyou  to  automatically  capture  signals  as 
satejirtes  pass  overhead,  even  while  away  from  home. 

•  RI39  Receiver  Kit  less  case  $1 59 

-  R139  Receiver  Kit  with  case  and  AC  power  adapter  $189 

•  R139  Receiver  w/t  in  case  with  AC  power  adapter    $239 

•  Internal  PC  Demodulator  Board  &  imaging  Software  $289 

•  Turnstile  Antenna .......$119 

•  Weather  Satellite  Handbook $20 


SYNTHESIZED  FIW 

EXCITER  &  RECEIVER  MODULES 


NEW 


We  recently   introdocecf   new  vtif  fm 
exciters  arid  receivers  which  do  not 
require  channel  crystals. 
NOW...  uhf  modules  are  also  available! 


Exciters  and  Receivers  provide  high  quality  nbfm  and 
fsk  operation.  Features  include: 

»  Dip  switch  frequency  s&fection. 

9  Exceptionai  moduiation  for  voice  and  ctcss. 

*  Very  iown oise  syntiiesizer  for  rep ea ter  s ervic e. 

*  Direct  fm  for  data  up  to  9600  baud. 

»  TCXO  for  tigiit  frequency  accuracy  in  wide 
range  of  environ mentai  conditions. 

*  Next  day  stripping.  No  wait  for  crystals. 

EXCITERS: 

Rated  for  continuous  duty,  2-3Woutptjt 

T301  VHF  Exciter:  for  various  bands  139'174MHz*. 
216-226  MHz. 

•  Kit  (iism  bsndsonly)  ...$109    (TCXO  option  $40) 

•  Wired/tested,  rnd  TCXO.  $189 

T304  UHF  Exciter;  vahous 

bands  400^470  MHz*. 

•  Kit  [44D-45a  ham  bamJ  only} 

ind  TCXO.  ,,$149 

•  Wired/tested...  $189 

■  for  govt  &  export  use. 

RECEIVERS: 

R501  VHF  Receiver:  various  bands  139-174MHz*, 
21S-226MH2. 

•  Kit  (l>am  bands  onl^  .  ,  0  n  I  y  $  1 3  9       {TCX  0  OpttOn  $4  0) 

•  Wired/tested  .  $209 
(indudes  TCXO) 

R304  UHF  Receiver  various  J^^'^^M^^p^ 

bands  400-470  MHz",  MfsM^£&^S 

•  Kit  {440-450  ham  band  onJy) 

inci  TCXO  ..$179 

•  Wired/tested... $209 
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TRADITIONAL  CRYSTAL-COIUTROLLED 
VHF  &  UHF  FM  EXCITERS  &  RECEIVERS 


FM  EXCITERS:   2W output,  continuous  duty. 

.  TA51:  for  6M,2M,  220  MHz  ,..,„ kit  $39,  wft  $169 

^   TA451:  for  420-475  MHz kit  $99,  w/t  $169 

•^   TA901:  for  902-928  MHz,  (0.5W  out), ,,w/t$169 


VHF  &  UHF  POWER  AMPLIFfERS. 

Output  levels  from  tOWto  100W„, „. Starting  at  $99 


FIV1  RECEIVERS: 

Very  sensitive  -  0  15^\/. 
Superb  selectivity,  >100  dB  down  at  ±12  kHz,  best 
avaiiabie  anywhere,  flutter-proof  squelch.  For  46-54, 
72^76,  140-175,  or  21^-225  MHz.  ,.,  kit  $129,  wft  $169 
•  R144   RCVR.      Like    R100,   for  2M.   with    helical 

resonator  in  front  end,.. ..,,  kit  $159,  wft$219 

R451  FM  RCVR,  for  420^475  MHz,    Similar  to  R100 
above    kit  $129,  w/t$ia9. 
.   R901  FM  RCVR,  902-928MHZ  $159,  w/t$219 


WWV  RECEIVER 
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Get  time  ^  frequency  checks 

without  buying  multiband  hf 

rcvr  Hear  solar  activity  reports 

affecting  radio  propagation. 

Very  senstttve  and  selective 

crystal  controlled  supertiet,  dedicated  to  listening  to  WVW 

on  10  MHz,    Performance  rivals  the  most  expensive  rcvrs. 

•  RWWV  Rcvrkit,  PCBoftty .$59 

•  RWWV  Rcvr  kit  with  cabt,  spkr,  S  12Vdc  adapter $89 

•  RWWV  Rcvrwrt  in  cabt  with  spkr  &  adapter $129 


Buy  at  low,  factory-diract  net  prices  and  save! 

For  complete  info,  cali  or  wrtte  for  complete  catalog. 

Order  by  mail,  fax,  email,  or  phone  {9-12,  1-5  eastern  time). 

Min.  $6  SStH  charge  for  I''  tb.  plus  add'l  weight  &  ln5uranG«. 

Use  Visa,  MC,  Discover,  check,  or  UPS  C.O.D. 


See  SPECIAL  OFFERS  arid  view 
connplete  catalog  on  our  web  site: 

www.hamtronics.com 

email;  jv@hamtro  nice  .com 


Our  3ff -^  Year 


amLronics,  ma 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716^392-9430  (fax  -9420) 


World's 
Smallest 


Transmitters 


^  ^V  K-  ^   v:  ^  :* 


We  call  them  the  'Cubes'.. 

Perfect  vide-o  transmission 

from  a  transmitter 

you  can  hide  under 

a  quarter  and  only 

as  thick  as  a  stack 

of  four  peniiEes- 

that's  a  nickel  in 

the  picture] 

TransmiB  cofor  or  B&W  with  fantastic  quality  -  almost  like  a  direct 

wired  correction  to  any  TV  tuned  to  cable  channel  59,  Crystal 

controlled  for  no  frequency  drift  with  perfomiance  thai  equals  law 

enforcement  models  that  cost  hundreds  more  I  Basic  20  mW 

model  transmits  up  to  300'  white  the  high  power  100  mW  unil 

goes  up  to  1/4  mjie.  Audio  units  include  sound  using  a  sensitive 

buitt'in  mike  that  will  hear  a  whisper  15  feet  away  I  Units  run  on  9 

volts  and  hook-up  to  most  any  CCD  camera.  Any  of  our  cameras 

nave  been  tested  to  mate  perfectly  with  our  Cubes  and  work 

great,  Futfy  assembled  -  just  hook- up  power  and  you're  on  the  airl 

C-2O0O,  Basic  Video  Transmitter  Cube S89.&5 

C-30CD,  Basic  Video  and  Audio  Transmitter  Cube,..., $149,95 

C'2(K)1,  High  Power  Video  Transmitter  Cube... ,$179,95 

C-3(H)t  High  Power  Video  and  Audio  Transmitter  Cube..... $229. 95 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  profes- 
sional frequeri' 
cy  synthesized 
FM  Stereo 
Iransmttter  sta- 
tion in  one 
easy  to  use, 
handsome  cab- 
inet. Most  radio 
stations  require 
a  whole  equipmenf  rack  lo  hold  all  I  he  features  we've  packed 
into  Hie  FM'IOO.  Set  frequency  easily  with  the  Up/Down  Ireq 
buttons  and  the  big  LED  digital  display.  Plus  there's  input  low 
pass  filtering  that  gives  great  sound  no  matter  what  the  source 
(no  more  squeals  or  swishing  sounds  from  cheap  CD  piayer 
Inputs!)  Peak  limiters  for  maximum  'punch'  in  your  audio  -  with- 
out over  modulation,  LED  bargraph  meters  for  easy  setting  of 
audio  levels  and  a  built-in  mixer  with  mike  and  line  level  inputs, 
Churches,  drive-ins,  schools  and  colleges  find  Itie  FM-IOO  to  be 
the  answer  to  their  transmitting  needs,  you  will  too.  No  one 
otters  all  these  features  at  this  price f  Kit  incluttes  catjinet,  whip 
antenna  and  120  VAC  supply. 

We  siso  ofhf  a  high  power  expoii  v&rsior}  of  the  FM-100  that's 
fully  assembled  with  one  vmit  of  RF  power,  for  miies  of  program 
coverage^  The  export  version  can  oniy  be  shipped  outside  the 
USA,  Of  within  the  US  If  accompar^ied  by  a  signed  statement 
that  the  unit  wiif  be  expone^. 

FM-100,  Professional  ¥M  Stereo  Transmitter  Kit , $299.95 

FM-100WT,  Fiilly  Wired  Higli  Power  FM  Transmitter. $439,95 


AM  Band 

Radio 

Transmitter 


Ramsey  AM  radio  transmitters  operate  in  the  standard  AM  broad- 
cast band  and  are  easiSy  set  to  any  cjear  channel  in  your  area. 
Our  AM -25,  'pro'  version,  fully  synthesized  transmitter  leatures 
easy  frequenc)'  seating  DiP  switches  for  stable,  no^drilt  frequency 
control,  white  beinq  iumper  setabte  for  higher  power  output  where 
regulations  allow,  The  entryr^ievel  AM-1  uses  a  tunable  transmit 
oscillator  and  mns  the  maximum  100  miiliwatts  of  power.  No  FCC 
ficense  fs  required,  expected  range  is  up  to  1/4  mile  depending 
upon  antenna  and  conditions.  Transmitters  accept  standard  line- 
^evel  inputs  from  tape  decks,  CD  players  or  mike  mixers  and  run 
on  12  volts  DC.  The  Pro  AM-25  comes  complete  with  AC  power 
adapter,  matching  case  set  and  bottom  loaded  wire  antenna.  Our 
enliy-ievel  AM-l  has  an  available  matching  case  and  knob  set  for 
a  finished,  professional  look. 

AM-25,  Professional  AM  Transmitter  Kit $129-95 

Ai-1,  Entry  level  Afi/1  Radio  Transmitter  Kit..,* ,,,..,,« S29.95 

CAM,  Match  i  ng  Ca  se  Set  for  AM  -1  *.....».„.. ........SI  4.95 


CCD  Video  Cameras 


If  you're  iooking  for  a  good  quality  CCD  board  carrtera,  stop 
right  herei  Our  cameras  use  top  quality  Japanese  Class  A' 
CCD  arrays  with  over  440  line  line  resoluttort.  not  the  off- 
spec  anrays  that  are  found  on  many  other  cameras.  You 
see,  t!ie  Japanese  suppEsers  grade  the  CCOs  at  manufac- 
ture and  some  manufacturers  end  up  with  the  off-grade 
chips  due  to  either  cost  constraints  or  lack  of  buying  'clout\ 
Atso,  a  new  strain  of  CMOS  single  chip  cameras  are  enter- 
ing the  market,  those  units  have  about  1/2  the  resoiution 
and  draw  over  hvice  the  current  that  these  cameras  do  - 
don't  be  fooled!  Our  cameras  have  nice  clean  fields  and 
excellent  light  sensitivity,  you'll  really  see  the  dif^erer^ce, 
and  if  you  want  to  see  in  the  dark,  the  black  &  white  mod- 
els are  super  1R  (Infra-Red)  sensitive.  Our  IR-1  Illuminator 
kit  is  invisible  to  the  human  eye,  but  lights  the  scene  like  a 
flashlight  at  night-  Color  camera  has  Auto  White  Balance, 
Auto  Gain,  Back  Light  Compensation  and  DSPf  Available 
with  Wide-angle  (B0-)  or  super  slim  Pin-hole  style  lens. 
Tliey  run  on  9  VDC  and  produce  standard  1  volt  p-p  video. 
Add  one  of  our  transmitter  units  for  wireless  transmission  to 
any  TV  set,  or  add  our  IB-1  Interface  board  for  audio  sound 
pick-up  and  super  easy  direct  wire  hook-up  connection  to 
any  Video  monitor.  VCR  or  TV  with  video.^audio  input  jacks. 
Cameras  fully  assembled,  including  p re-wired  connector. 

CCDWA^2,  BSW  CCD  Camera,  wide-angle  lens. ..$99-95 

CCDPH'2,  B&W  CCD  Camera,  slim  fit  pin-hole  len ...... $99.95 

CCDPH-2,  Cofor  CCD  Camera,  wide-^ngle  l&ns $149.95 

IM,  IR  llluininator  Kit  for  B&W  cameras S24.95 

IB-1,  Interface  Board  Kit... .„ $24.95 


FM  Stereo  Radio 
Transmitters 


Microprocessor  oontrolled 
for  easy  frequency  pro- 
gramming using  DIP 
switches,  no  drift,  your  sig- 
nal is  rock  solid  all  the 
time  -  just  fike  the  com- 
mercial stations.  Audio 
quality  is  excellent,  connect  to  the  line  output  of  any  CD 
player,  tape  deck  or  mike  mixer  and  you're  on-the-air. 
Foreign  buyers  v/ill  apprectate  the  high  power  output 
capability  of  the  FM-25;  many  Caribbean  folks  use  a  sin- 
gle FM-25  to  cover  the  whole  island!  New,  improved, 
clean  and  hum -free  runs  on  either  12  VDC  or  120  VAC. 
Kit  coimes  complete  with  case  set,  whip  antenna,  120 
VAC  power  adapter  -  easy  one  evening  assembly 

FH-25,  Synthesized  FM  Stereo  Trsnsmltler  Kit ...S129.95 

A  lower  cost  alternative  to  our    f™' 

high  perfomiance  transmitters. 

Offers  great  value,  tunable  over 

the  88-106  MHz  FW  broadcast 

band,  plenty  of  power  and  our 

manual  goes  into  great  detail 

outlining  aspects  of  antennas. 

transmitting  range  and  the  FCC 

rules  and  regulations,  Connects  to  any  cassette  deck,  CD 

player  or  mixer  and  you're  on-the-air  you'll  be  amazed  at 

the  exceptional  audio  quality!  Runs  on  internal  9V  battery 

or  external  power  from  5  to  15  VDC.  Add  our  matching 

case  and  whip  antenna  set  for  a  nice  finished  look. 

FM-10A,  Tunable  FM  Stereo  Transmitter  Kit .$34.95 

CFM,  Matchitig  Case  and  Antenna  Set $14.95 

AC12-5, 12  Volt  DC  Wall  Plug  Adapter. ..,..$9,95 


RF  Power  Booster 


Add  some  serious  muscle  to  your  signal,  boost  power  up  to 
1  watt  over  a  frequency  range  of  100  KHz  to  over  1000 
MHil  Use  as  a  ^ab  amp  for  signal  generators,  plus  many 
foreign  users  employ  the  LPA-1  to  boost  the  power  ot  their 
FM  Stereo  transmitters,  providing  radio  sen/ice  through  an 
entire  town.  Runs  on  12  VDC.  For  a  neat,  professionally  fin- 
ished look,  add  the  optional  matching  case  set. 

LPA-1,  Power  Booster  Amplifier  Kit S39.95 

CLPA,  Matching  Case  Set  for  LPA-1  Kit S14.95 

LPA-1WI  Fully  Wired  LPA-1  with  Case ,... ,..S99,95 


..    ■:.  ■•:  .:>.  :;■.  -S. 


Treasure 
Finder  Kit 


Search  for  buried  treasure  at 
the  beach,  backyard  or  park. 
This  professional  quality  kit  can 
detect  metal  at  a  depth  of  up  to 
6  inches.  Easy  to  use,  just  lis- 
ten for  the  change  in  tone  as 
you  'sweep'  the  unit  across  the 
surface -the  larger  the  tone 
change  ■  the  larger  the  object. 
Has  ouilt-in  speaker  or  earphone  connection.,  runs  on  stan- 
dard 9  volt  batter^'.  Complete  kit  includes  handsome  case, 
oigged  PVC  handle  assembly  that  'breaks  down'  for  easy 
transportation  and  shielded  Faraday  search  coil.  Easy  one 
evening  assembly,  This  ntfty  kit  will  literally  pay  for  itself  I 
That  guy  in  the  picture  looks  like  he  found  something  - 
what  do  you  think  it  is  -  gofd,  silver,  Rogaine,  Viagra?  You1l 
have  fun  with  this  kit, 
TF-IJreasure  Finder  Kit .$39.^ 


Binocuiar  Special 


We  came  across  these 
nice  binoculars  in  an 
importers  close-out  deal. 
Not  some  cheap  in-line 
lens  iobs^  these  beauties 
have  roof  prisms,  a  super 
nice  rubber  armored 

housing  over  light  weight 

aluminum,  10  x  25  power  with  fully  coated  optics.  Includes 
lens  cleaner  cloth,  neck  lanyard  and  nice  carry  case.  For 
extra  demanding  use  in  bright  sun,  choose  the  EX  module 
with  ruby  coated  Objective  lens.  First  quality  at  a  close-out 
price!  WeVe  seen  the  exact  same  units  with  the  'Bushnell' 
name  on  them  being  sold  for  $30  more!  ..,.,...„ 

BNO-1,  Binoculars  and  case , - S24,95 

BN0-1EX,  Ruby  Coated  Lens  Binoculars  and  case S29.95 


speech  Descrambler 


Decode  all  that  gibberish!  This  ts  the 
popular  descrambler  /  scrambler  that 
you've  read  about  in  all  the  Scanner 
and  Electronic  magazines.  Speech 
inversion  technology  is  used,  which  is 
compatible  with  most  cordless  phones 
and  many  police  department  systems, 
hook  it  up  to  your  scanner  speaker  terminals  and  you're  in 
busir>ess.  Easily  configured  for  any  use:  mike,  line  level 
and  speaker  output/inputs  are  provided.  Also  communicate 
in  total  privacy  over  telephone  or  radio,  full  duplex  opera- 
tion -  scramble  and  unscramble  at  the  same  time.  Easy  to 
build,  all  complex  circuitry  contained  in  new  custom  ASIC 
chip  for  clear  clean  audio.  Runs  on  9  to  15VDC.  Our 
matching  case  set  adds  a  professional  look  to  your  kit. 

SS'70A,  Speech  Descrambier/Scrambler  Kit $39.95 

CSS,  Custoin  ^/latching  Case  and  Knob  Set $14.95 

SS-70AWT,  Fully  Wired  SS-70A  with  Case ,..479.95 

AC12-5.  12  Volt  DC  Wail  Piug  Adapter. , .59.95 


Calf  for  our  Free  Catalog  ! 

See  our  complete  catalog  and  order 
on-line  with  our  secure  server  at: 

www.  ramseyelectronics.  com 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway   Victor,  NY  1 4564 


Order  Toll-free:  800-446-2295 

Sorry,  no  tech  info,  order  status  at  this  numtrer 


Technical  Info,  Order  Status 

Call  Factory  direct:  716-924-4560 

Fax:  716-924-4555 


DirGH/£R 


will  list  iHlinr 


OPDEfliA/G JWfO.' Satisfaction  Guaranteed.  ExEmine  (or  ID  days,  ff 
not  pleased,  retjrn  in  original  form  for  refund.  Add  $6,95  tor  shtp- 
ping,  handling  and  insurande.  Orders  uinde^  S20,  add  $3.00.  NY  nesi- 
dents  add  7%  sates  tax.  Sorry,  no  CODs.  Foreign  QrdGrs.,  r6s  S0% 
for  surface  mail  cr  use  credrt  card^  and  specify  Bhi:pping  nwthod. 
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ASTRON 

C  OR  PORATION 


Irvine 
{949) 


.  CA92618 

458-7277  •  Fax  (949)  458-0826      www-astroncorpxom 


SWITCHING  POWER  SUPPLIES 


SS-1Q 
SS-12 
SS-18 
SS-25 
SS'30 


CONT. 
7 
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ICS 

10 
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SS-25M  Weth  volt  &  amp  meters 
SS-30M  With  volt  &  amp  meters 


SLSE 


RS-L  SERIES 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HlfiR  QUALITY  «  RUG6E0  •  RELIAIU  • 


SPECIAL  FEATURES 

•  SOLID  STATi  ELECTRONICALLY  ftEGUUTEO 

•  FOLD-BACK  CURRENT  LIMITING  Pmttcts  Power  Siipflly 
from  excessive  current  4  continuous  shorted  Oiitput 

•  CflOWBA^l  OVER  VOLTAGE  PROTECTION  on  aJI  Models 
wsm^  FIS-3A.  IS4A.  RS  M.  RS-4i.  BS^5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  \tm  line  input 
Vc^Hage 

•  HEAVY  Dim  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  COFffl  except  for  RS'3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFOnilANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  106-125  VAC 

*  OUTPUT  VOLTAGE:  13.B  VOC  t  0.D5  vo»tS 
(Intgfnally  Adjustatjle:  11^15  VOC) 

*  RIPPLE  Less  than  Sinv  peak  to  peak  (full  toaii  & 
kM  line! 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-tlA) 
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MODEL 
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Neuer  srv  die 


Wayne  Green  W2NSD/1 


Nothing  To  Say 

If  you  believe  Ihul,  I've  goi 
a  zero-poini  energy  device  lo 
sell  you.  I'm  talking  (well, 
writing)  about  Ihe  ARRL 
board's  restructuring  propos- 
als. Jeez,  they've  actually 
come  down  from  the  20 
WPM  code  requirement  for 
the  Extra  Cla*is  license.  Well, 
Class  A,  they  want  lo  call  il. 
I'm  old  enough  so  I  used  to 
be  a  Class  A  licensee.  Old? 
You  bet!  I  was  making  CW 
contacts  on  40m  in  1938. 
Lordy,  that's  60  years  ago! 
And  1  was  on  IbOm  phone, 
too.  By  1941  1  was  able  to 
win  the  Sweepstakes  contest 
for  my  division.  To  prove  iu 
Fve  got  a  medal  that  the 
ARRL  sent  me  at  the  time 
pinned  to  my  hamfest  hai. 

For  yuu  young  squirts, 
back  befo  de  wo  we  had  three 
license  classes:  A*  B,  and  C. 
Around  909p  of  us  were  Class 
B,  which  permitted  CW  on  all 
bands  and  phone  (it  was 
100%  AM  in  ihcm  ihar  days) 
on  160in  and  10m.  Ten  was 
like  a  VHF  band  aiul  peopled 
by  pioneers.  Ycuh,  there  was 
a  little  bit  doing  on  5m  and 
2-l/2m.  but  not  much.  So 
naiuralty  I  was  attracted  to 
2-1/2  mclcni.  Indeed,  when  1 
got  my  ticket,  I  made  my  first 
contact  with  Dexter  W2MCV 
with  my  2-I/2ni  walkie-talkie. 

Most  of  my  activity  was  on 
l6(Jiii  phtme,  which  went  from 
1 800-2050  kc  in  those  days. 

Class  A  provided  phone 
privi leges  on  75m  and  20m 
100  kc  on  each  band,  so  with 
AM  carriers  filling  10  kc,  ihal 
allowed  around  nine  round- 
tables.  Period.  Naturally  the 
nine  channels  were  dominated 
by  nine  kiUmatt  stations.  When 
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Irving  Vermillia  WIZE,  Cape 
Cod,  came  on,  with  his  wal- 
loping signal  and  his  ticking 
clock  up  near  the  mike,  you 
knew  who  it  was  immediately. 

That  was  then,  and  now-'  is 
now. 

My  response  to  the  League's 
timid  approach  to  restructur- 
ing is  restrained  applause.  It's 
better  than  doing  nothing  and 
watching  the  hobby  go  down 
the  toilet  due  lo  the  League's 
neglect,  1  think  111  still  hear 
the  toilet  flushing  —just  not 
as  loudly.  Too  little,  and  maybe 
even  too  late. 

They've  proposed  to  lower 
the  code  requirement  for  Gen- 
eral ixom  13  per  to  5.  Using 
my  sneaky  (but  legal)  secret 
system,  almost  anyone  should 
be  able  to  ace  the  5  WPM  test 
with  one  hour  of  training. 
And  that's  (or  the  slo-o-ow 
learners.  Most  people  can  be 
ready  in  aix:jut  2()  minutes. 
Heck,  1  learned  the  Greek  al- 
phabet in  10  minutes  when  I 
was  being  hazed  for  my  col* 
lege  fraternity  initiation^  It 
was  either  that  or  get  my  butt 
seriously  whacked.  And  1  still 
can  rattle  it  olT. 

I  learned  the  code  one  night 
while  1  WLis  getting  into  my 
Boy  Scout  uniform,  I'd  put  it 
off  until  a  half  hour  before 
the  meeting.  I  siill  know  mosi 
of  the  code, 

I  won*t  rehash  my  judg- 
ment that  the  ARRUs^l963 
incentive  licensing  scheme 
was  not  just  a  failure,  but  pro- 
voked the  greatest  disaster  the 
hobbv  has  ever  experienced. 

Look,  you  ARRL  director 
guys  (and  gal),  the  future  of 
the  hobby  is  in  your  hands, 
lt*s  time  to  make  some  major 
changes,  no!  just  patch  up  the 
leaks. 


It  was  nice  to  see  them  pro- 
pose widening  the  phone 
bands.  Well,  considering  the 
withering  away  of  CW  activ- 
ity, it*s  about  lime  to  reallo- 
cate frequencies.  Heck,  when 
I  started »  40m  went  from 
7000-7300  and  was  wall-io- 
wall  CW,  Irom  top  to  bottom, 
80m,  from  3500-3900  was 
packed  solid  at  night  with 
CW,  Now  1  hear  a  few  chirps 
around  the  bottom  of  the  band. 

Motivalioti 

Harry  Lewis  W7JWJ  was 

kind  enough  to  send  me  a 
long  and  fascinating  letter.  I 
might  even  have  published  ii, 
but  he  asked  me  not  to.  Fll 
bet  he  was  worried  about  his 
reputation  being  tarnished  by 
being  associated  with  w^cird 
Wayne  Green. 

Harry  has  a  certificate  for 
copying  code  at  79  WPM. 
He  s  offered  SLOOO  lo  any- 
one who  could  beat  him  at 
copying  the  code.  He's  taught 
thousands  of  pe^jplc  to  copy 
the  code.  He  points  out  that  it 
has  been  taking  longer  and 
longer  Ibr  people  lo  learn  to 
copy  the  ciide  at  13  WPM.  In 
the  1930s,  it  took  an  average 
of  12  J  hours  of  practice.  By 
1944,  it  was  taking  about  28 
hours.  By  1 970.  it  was  averag- 
ing 70  hours.  It  is  now  averag- 
ing 110  hours! 

Harry  is  convinced  that  diet 
is  a  big  part  of  the  problem, 
WelL  I  agree  with  him  that 
the  American  diet  has  gone  to 
hell  in  a  handbasket.  Sugar, 
chocolate,  white  flour,  meal 
laced  with  hormones  and  an- 
tibiotics, and  so  on.  Smoking, 
beer  and  other  poisons  aren't 
speeding  up  our  brains  any, 
eithcL 


Sure,  our  schools  are  part 
of  the  reas4in  SAT  scores  have 
been  plummeting,  but  so  is  the 
great  American  diet  of  ham- 
burgers and  fries,  which  pro- 
vides virtually  no  usable  nutri- 
tion Ibr  our  bodies  —  or  brains. 
We  wash  down  tlw  hamburgers 
and  fries  with  a  coke  or  a  glu- 
tinous shake  —  both  poison. 
If  you  or  your  children  want 
lo  be  able  to  think  and  be 
healthy,  you've  got  to  shop  a 
different  pan  of  the  supennar- 
kct*  Over  there  in  that  liny  or- 
ganic food  section,  buying  fmit 
and  vegetables,  instead  of  in 
the  meat  section. 

Motivation  helps,  lot).  Harry 
noticed  that  wlien  military  ops 
had  the  choice  of  learning  lo 
copy  code  at  40  WPM  in  two 
weeks  and  getting  a  cushy 
safe  job  with  good  pay  v.v.  go- 
ing to  an  active  battalion, 
they  had  a  1 00%  success  rate. 
Makes  sense. 

Fve  found  that  concenirai- 
ing  on  building  a  new  skill 
makes  it  easy  and  fun  lo  learn. 
The  old  never- say-die  ap- 
proach. When  the  Advertising 
Club  of  New  York  had  a  horse- 
hack  riding  outing  I  remem- 
bered how  much  fun  Fd  had 
as  a  kid  in  Washington  (DC) 
riding  in  Rock  Creek  Park,  so 
1  decided  to  take  lessons.  I 
found  a  superb  pn>fessional 
and  took  lessons  several  times 
a  week  — -  until  I  gol  very  good 
at  iL  I  read  evcry^  book  I  could 
fmd.  got  an  Arabian,  and 
started  training  him.  I  rode 
horses  everywhere  I  went  — 
on  the  beaches  and  hills  of 
California,  the  forests  of  Ger- 
many, the  beaches  and  hills  of 
Caribbean  islands,  the  parks 
of  Paris. 

When  the  head  trainer  at 
the  Ringling  Brothers  stables 
in  Sarasota  saw  me  riding  one 
of  their  horses  he  asked  me  to 
exercise  his  top  show^  horse. 
Starlit  Night.  Wow!  Now  that 
was  fun!  I  put  the  horse 
through  all  the  drcsxa^e  gaits. 
I  The  horse  was  amazingly  re- 
sponsive to  my  every  signal, 
no  matter  how  slight. 

Outside  of  my  usual  brag- 
ging, what  Fm  saying  is  that 
you  can  accomplish  just  about 
any  skill  you  want  to  if  you 
make  it  your  busines.s  to  do  it. 
It  lakes  motivation  and  dcter- 
I  mination.  Never  Say  Die!  With 


that,  a  good  dieu  and  plenty  of 
exercise,  you  can  beat  Harry 
at  the  code  —  rf  you  really 
want  lo.  You  can  certainly 
yawn  through  the  stupid  20 
WPM  lesL  And  you  can  learn 
any  skill  you  want  to. 

I'd  like  lo  see  our  schools 
devote  more  effort  to  teach- 
ing kids  skills  —  like  swim- 
ming, diving,  bowling,  bi- 
cycle riding,  driving,  flying, 
archery,  etc,  Fve  puhlished  a 
list  of  skills  in  the  past,  so  I 
won't  do  it  again.  Bu(  how 
abouE  you?  Can  you  keep  up 
with  me  on  skis?  Have  you 
learned  how  to  hoi  air  bal- 
loon? Stunt  kite  flying?  Jug- 
gling? How  about  parachui- 
ing?  I'm  game,  if  you  are. 
Scuba  diving?  Let's  see  if  you 
can  use  less  air  than  I  do.  I 
guarantee  you  can't. 

In  what  skills  or  fields  are 
you  an  expert?  Have  you 
learned  anything  you  could 
write  about  and  sell  your 
teaching?  That  can  be  a  nice 
home  business.  Tve  become 
an  expert  on  nutrition  and  my 
book  The  Secret  Guide  io 
Health  is  selling  like  crazy.  As 
one  of  the  founders  and  first 
secretary  of  American  Mensa,  I 
wrote  7 he  Secret  Guide  to  Wis- 
dom, which  has  sold  thousands 
of  copies.  And,  with  a  Ph.D.  in 
entrepreneurial  science^  plus  a 
lifetime  of  experience,  my  book 
The  Secret  Guide  to  Wealth  is 
also  a  best-seller.  So  what  have 
you  done  or  learned  that  you 
can  write  about?  Get  busy  with 
your  word  processor 

Oh,  yes  —  please  stop  whin- 
ing about  the  crummy  code 
andjusl  do  il, 

Stub-bor-€n 

Why  are  you  so  stubborn? 
My  patience  is  over  17%  ex- 
hausted just  trying  to  get  you 
out  of  the  endless  maze  in 
which  you*ve  been  trapped 
all  your  life.  Despite  every- 
thing Fve  been  preaching,  vou 
have  been  stubbornly  refusing 
to  even  consider  starting  your 
own  business.  What  does  ii 
take  to  blast  you  out  of  the 
sand  trap  of  a  nine-io-five? 
Have  you  goi  iron-ptK>r  bkx)d? 

Sure,  I  got  sucked  into  go- 
ing to  college  so  that  I  could 
work  for  other  people  al!  my 
life,  Il  wasn'i  until  I  was  28 


thai  1  managed  to  wake  up. 
Thafs  when  I  started  my  first 
real  business  —  manufactur- 
ing loudspeaker  enclosures.  I 
set  up  a  desk  in  one  end  of 
my  bedroom  in  Brooklyn  (NY) 
and  hired  Jordan  Polly  K2AZL 
as  my  first  employee.  The 
manufacturing  was  conU:^acted 
out  and  one  end  of  the  cellar 
was  ^t  up  as  a  shipping  de- 
partment. Next  10  the  coal  bin 
and  laundry  tubs.  My  ham 
shack  filled  the  rest  of  the  cel- 
lar. This  grew  within  three 
years  to  about  a  $20  million 
business,  but  by  then  Td  had 
to  rent  outside  offices  and  a 
warehouse. 

My  grandfather  had  run  his 
brake  lining  business  from  the 
same  house  twenty  years  ear- 
lier He'd  made  millions  in- 
venting things,  helping  what 
is  now  known  as  Citgo  get 
started  with  his  college  buddy 
Henry  L.  Doughert)'.  Dough- 
erty put  ihc  profits  from  manu- 
facturing my  grandfather's  in- 
ventions into  oil.  Then  came 
the  stock  market  crash  and  a 
million  dollars  in  City  Service 
stock  dropped  to  being 
worth  about  $3,500.  And 
my  grandfather  (Pop) 
went  from  being  a  million- 
aire  to    need  inn    to 


to    needing 
something  to  do  to  get  by. 

He  first  took  over  the 
management  of  Continen- 
tal Can  and  rescued  it  from 
bankruptcy.  Then  his  uncle 
called,  explaining  that  he'd 
invcnied  a  new  and  better 
brake  lining.  Pop  drove  out 
to  East  Brady,  Pennsylva- 
nia, lo  s^  what  this  was  all 
abouu  and  signed  up  lo 
handle  the  eastern  part  of 
the  country  for  Rex  Hide 
brake  lining.  Customers 
loved  it  because  the  stuff 
didn^t  wear  out  every  fev\ 
thousand  miles  like  the 
regular  lining.  Soon  the 
cellar  was  filled  with  in- 
ventory and  u^ucks  were 
picking  up  shipments  ev- 
ery day.  The  lining  was 
molded  out  of  cart>on  and 
rubber  lo  fit  brake  drums, 
st>  when  ^^'WII  came  along 
and  rubber  was  scarce,  the 
factory  was  closed  down. 
And  thai  was  the  end  of 
Rex  Hide. 

Pbp,  lA  ho  smoked  a  pipe 
and  cigars,  died  of  pneu- 


monia in  his  early  50s.  Smok- 
ing  had  ruined  his  lungs. 

Where  am  1  heading  with 
all  this?  I'm  trying  to  get  you 
to  start  thinking  in  terms  of 
starting  a  small  business  in 
some  field  that  will  be  real 
fun  for  you  and  run  it  out  of 
your  home  until  it  gets  too 
big  to  handle. 

I  started  73  Magazine  out 
of  a  stTiall  apartment  in  Bnx^- 
lyn  and  ran  il  for  two  years 
before  I  moved  everything  to 
New  Hampshire  —  into  my 
new  home  in  Peterborough, 
And  1  ran  il.  plus  Byte,  Micro- 
computing, 80- Micro,  Desk- 
top Computing,  InCtden  Run, 
and  some  other  publications 
from  there  until  I  sold  ever>- 
Ihingto  IDU  in  1983.  Well,  I 
did  have  lo  buy  the  house  and 
bam  next  dtx^r  for  more  maga- 
zine offices,  a  24*roQm  motel 
for  software  development,  a 
house  and  bam  in  northern 
Peterborough  for  the  book  di- 
vision, a  house  in  West 
Pcierborough  for  shipping, 
and  so  on.  [  gobbled  up  just 
about  every  available  build- 


ing. I  probably  shouldn't  have 
let  the  growth  get  away  from 
me  like  that. 

The  nice  thing  about  a  mail 
order  business  is  that  you  can 
run  it  from  anywhere,  and 
you  can  slarl  small.  PC  Con- 
neclion  started  out  in  a  farm- 
house in  Mario w  (NH)  and 
now  they've  taken  over  an 
entire  shopping  mall  in  Mem- 
mack  for  ihetr  offices. 

Look,  you'ne  never  going  to 
make  much  money  working 
for  someone  else.  The  key  to 
freedom  is  owning  your  own 
business.  So  find  some  inno- 
vative product  and  get  stancd 
with  an  office  at  home  like  I 
did.  In  addition  to  mnning  7J, 
my  products  these  days  arc 
btxjks,  which  1  write,  print,  and 
put  together  al  home.  Well  this 
is  the  intormalion  age,  but  the 
problem  is  that  there  Is  st)  much 
informaiion  thai  everyone  is  on 
overload.  So  1  do  my  research 
and  simplify  the  inlormation, 
making  it  all  available  in  one 


Coniiiiued  on  page  59 


QRP  VFO! 

High  power  key  pod 
controlled  direct 
digital  synthesis 
VFO  for  low 
power  enthusiasts 

Get  base  station  performance  from  your  QRP  rig  with  keypad 

controlled  VFO  featuring: 

/  Ktivpad  entr\*  of  frequency 

/  1 0  Hz  to  40  MHz  frequency  range 

/  Digital  VFO  with  10  Hz  resolution  &  display 

/  Variable  rate  incremental  keypad  or  rotai>^  tunioj 

/  Dual  VTOs  (A&B(  allows  cross  band  selection 

y  100  memories  for  VFQ  A&B 

y  Keypad  selection  of  bands 

/  RIT  (+/-  9J9kH2) 

/  Size:  L4"  X  1 1-2.5"  X  0-0.9" 

Special  hmiied  time  if^iroducio^  pnot:  Si  49  (VS.}  phis  SiO  shipping 

Order  now  and  also  receiv^e  the  RS-232  option  to  control  VFO 
operation  via  your  PC.  Orders:  1-800-923-3423. 
Inro;  (Tel)  905-470-2900  (Fax>  905-470^742, 
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From  the  Ham  Shack 


James  Alitertnan  KF5WT, 

How  can  we  revive,  or  save. 
amateur  radio?  Some  hanis  have 
suggested  thai  in  order  to  main- 
tain our  viability  wc  musi  work 
more  ai  providing  emergency 
conintunicaiions.  I  have  anolher 
ihctfry. 

As  one  who  works  in  the  ra- 
dio cujiiniLinitaLion?.  industry,  1 
can  tell  you  ihaL  modem  public 
safety  radio  systems  are  buill 
with  multiple  levels  of  redun- 
duncv  to  avoid  outages.  For  in- 
Stance,  in  case  power  goes  out, 
the  systems  my  company  builds 
will  run  on  battery  backup 
power  for  a  few  minutes  until 
emergency  generators  come  up. 
If  ihe  entire  tower  facility  is  de- 
stroyed, most  radio  systems 
have  a  whole  separate  backup 
tower  site* 

If  dispatch  consoles^  or  the 
phone  lines  that  connect  Ihem  to 
the  tower  site,  happen  to  go 
down,  dispatchers  can  simply 
use  standard  mobile  radios  to 
dispatch  radio  calls.  In  short,  ihe 
chnnce  of  hams  having  to  sup- 
ply police  and  fire  depaitn^cnts 
with  emergency  radio  commu- 
nications is  gcuing  less  likely  all 
the  time  since  old  style  public 
safely  repeaters  are  being  re- 
placed by  800  MHz  unnked  or 
digital  radio  systems. 

However,  hams  can  provide 
a  valuable  service  to  relief  agen* 
cies  such  as  the  Red  Cross  and 
Salvation  Anny.  These  organi- 
zations provide  direct  relief  in 
limes  of  disaster  and  rarely  have 
funds  to  spend  on  radios.  If 
hams  have  emergency  commu- 
nications resources,  such  as 
multiple  repeaters  with  wide 
coverage  and  backup  power, 
well- trained  operators  who  can 
quickly  set  up  communications, 
the  ability  to  operate  both  voice 
and  packet  in  simple  portable 
setups,  and  even  portable  re- 
peaters to  ileploy  in  areas  where 
relief  operations  are  underway. 


we  can  provide  a  valuable  ser- 
vice like  no  other  radio  service 
can. 

But  although  hams  can  pro- 
vide a  service  to  the  public  in 
these  limes  of  disaster,  there  is 
one  area  where  I  believe  we  can 
provide  an  even  greater  ser- 
vice— and  T  Turther  believe  it's 
(uu*  ojily  hope  \\n  Liisuriil^  the 
survival  of  our  hobby. 

We  should  focus  on  the  edu- 
cational benefits  of  amateur  ra- 
dio. Let  me  explain.  In  the 
twi)-way  radio  industry,  it  used 
to  be  [hat  most  new  employees 
came  up  through  the  ham  ranks. 
That  is,  kids  who  grew  up  tink- 
ering \^  ith  ham  radio  often  \v  cnt 
to  work  in  the  radio  and  elec- 
tronics industry.  This  is  no 
longer  the  case.  So  few  young 
hams  are  coming  up  these  days, 
our  company  (located  in  Dallas) 
often  has  lo  recruit  out  of  state 
to  even  find  radio  installers.  (In- 
stalling is  a  job  that  only  re- 
quires minimal  knowledge.)  We 
can  forget  about  finding  a  21- 
year-o!d  who  knows  anything 
about  radio  communications 
and  can  actually  work  on  re- 
peater sites.  Ham  radio  is  no 
longer  a  training  ground  for  a 
high-tech  work  force.  Of  alt  my 
present  coworkers,  I  would  say 
only  about  one  in  10  is  a  ham. 

Ham  radio  can  provide  tre- 
mendous educational  opportuni- 
ties for  young  people.  Here  are 
a  few  possibilities  that  require 
minimal  work  on  the  part  of 
clubs; 

*  Amateur  radio  dav  at  local 
schools.  Hams  could  set  up  two- 
meter  stations  in  selected  el- 
enienlary  or  middle  school 
classrooms  (maybe  five  or  six), 
Students  in  each  class  could  pre- 
pare a  short  speech  outlining 
what  material  has  been  studied 
over  the  past  weeks,  and  select 
a  spokesman  to  deliver  the  ad- 
dress over  ham  radio  lo  all  the 
other  classrooms.  Then  other 


classrooms  could  ask  questions. 
The  benefit  would  be  that  all 
classes  gel  the  benefit  of  knowl- 
edge thai  was  previously  confined 
to  only  one  classRX)m.  Funher, 
students  would  learn  about  speech 
writing,  public  speaking,  passing 
information  over  two-wa}  radio, 
and  ihe>  migltt  even  pick  up  st>me 
interv  iew  ing  skills. 

•  Amateur  balloon  launches. 
Hams  could  launch,  and  track 
with  DF  equipment,  a  helium 
balloon  package  to  carry  studcnl 
experiments  lo  the  edge  of 
space.  The  easiest  pay  load  is  a 
35  mm  film  camera  rigged  to 
snap  photos  every  so  many  min- 
utes. Oracrossband  repealer,  or 
''satellite,"  could  be  fiown  aloft 
to  allow  schools  UH)  miles  apart 
to  link  up  and  share  knowledge, 
A  club  sponsored  project  like 
this  could  provide  an  aclivity 
involving  many  areas  of  inter* 
est  as  well  as  opportunities  for 
student  involvement.  There  is  a 
wealth  of  information  about 
amateur  balloon  launches  on  the 
Internet. 

•Amateur television.  In  manv 

•r 

latter  cities,  amateurs  transmit 
live  coverage  of  shuttle  mis- 
sions on  ATV.  Since  pracficully 
all  schools  already  have  cable- 
ready  TV  sets,  a  simple  outside 
anlenna  is  all  that's  required  to 
pull  in  440  MHz  ATV  pictures, 
provided  the  transmit  site  is 
within  a  reasonable  distance  of 
itic  school  This  live  coverage  is 
available  on  the  NASA  Select 
Network  which  can  be  picked 
up  on  a  standard  C-band  home 
satellite  receiver  NASA  makes 
many  resources  available  to 
schools  free  of  charge,  includ- 
ing curriculum  material  for  all 
grade  levels  that  coincides  with 
each  shunie  mission. 

These  are  only  three  of  many 
ways  thai  clubs,  or  just  groups 
of  amateurs,  could  have  an  im- 
pact on  their  communities  ]\c 
been  working  recently  in  my 
jural  Texas  hometown  to  try  and 
implement  some  of  these  ideas, 
but  I  must  tell  you  it  has  been  a 
hard  row  to  hoe.  To  start  with, 
there  is  only  a  handful  of  active 
hams  in  the  area  any  more,  and 
there  really  aren't  any  young 


hams  coming  up  through  the 
ranks.  From  what  I  hear,  this  is 
the  Situation  all  over  the  coimtiy. 
In  order  to  get  younger  hams 
in  our  ranks.  1  believe  we  must 
be  a  fraternity  that  people  ^^  ould 
be  excited  to  join.  In  fact.  I  be- 
lieve that  ham  radio  in  general 
is  in  such  a  slump  that  the  only 
way  we  can  survive  is  to  GIVE 
our  way  out  of  it.  Thai  is,  we 
must  besin  lo  serve  our  commu- 
niiies  and  our  local  schools  by 
providing  a  service  that  nobody 
else  can.  Wc  must  use  our  skills 
10  educate  kids,  gel  them  inter- 
ested in  science  and  technology, 
and  provide  an  exciting  and 
wholesome  activity  that  the 
whole  family  can  pariicipate  in. 
If  wc  do  this,  our  ranks  will 
surely  grow  and  amateur  radio 
will  have  a  bright  future. 


Gerald  Wagman  K2EWA, 

East  Brunswick  NJ.  1  enjoy 
reading  "Never  Say  Die"  though 
I  am  often  in  disagreement  with 
what  you  say,  sometimes  vehe- 
mently, but  I  must  admit  much 
of  it  is  lhought-pa>voldng  in  any 
event.  And  there  some  items  I 
do  agree  with.  I  found  ihe 
"We're  At  War,"  item  in  the  .luty 
'98  column  to  be  of  particular 
interest,  especially  relating  to 
the  commenis  on  studying  the 
art  of  war.  1  spent  many  years 
in  middle  management  in  basic 
research  in  the  pharmaceutical 
industry,  and  one  of  the  best 
little  books  I've  come  across  is 
titled  Leadership  Secrets  of 
Attila  the  Htm  by  Wes  Roberts, 
Ph,D.  (Warner  Books,  1985>. 
This  book  can  serve  as  a  model 
in  areas  other  than  just  manage- 
ment; it's  a  primer  in  leadership 
and  Dr.  Roberts  has  dissected 
Alii  la's  role  in  life,  generally 
thought  of  as  thai  of  a  tyrant  and 
a  barbaric  and  ruUiless  pillager, 
by  extracting  the  clever  leader- 
ship principles  that  he  used.  It 
demonstrates  dial  the  techniques 
which  Aui  la  devised  are  readily 
applicable  to  our  management 
leadership  of  today  and  I  think 
that  all  of  these  young  theoreii- 
eally-oriented  management 

Continitjed  on  page  38 
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MFJ  Switching  Povrer  Supplies 

Power  your  HF  transceiver,  2  Meter/440  MHz  mobile/base  and  accessories 
with  these  new  25  or  45  Amp  MFJ  Mighty Lite^^  Switching  Power  Supplies! 
No  RF  hash  . . .  Super  lightweight Super  small Volt/Amp  Meters . . . 


NCW! 


MFJ-4225MV 
25  Amp 


*149*^ 


Add  1^ 


$  \  9995 


Add£A 


MFJ*s  new  adjustable  voltage  switching 
power  supplies  do  ii  allf  You  c^n  [>ower  your 
HF  transceiver  or  2-Meier/440  MHz  mobile 
or  base  and  accessories. 

MFJ's  MightyUtes^  are  so  lightweight 
and  small  you  can  carry  ihem  in  the  palm  of 
yotir  hand!  Take  ibem  with  you  anywhere. 

No  more  picking  up  and  hauling  around 
hea\y,  bulky  power  supplie;;  that  can  give  you 
a  painful  backache,  pulled  muscle  or  hernia, 

MFJ's  25  Amp  Mighty Lite'^  weighs  just 
3.7  lbs,  —  that's  5  times  lighter  than  an 
equivalent  conventional  power  supply, 
MFJ's  45  Amp  version  is  even  more  dramatic 
—  Siintes  lighter  m\d  weighs  just  53  pounds  f 

No  RF  hash! 

These  babie^i  are  clean  , , , 

Your  buddies  won*i  hear  anv  RF  hash  on 


MFI^245MV 

45  Amp 

your  signal!  You  won't  hear  any  in  your 
receiver  either! 

Some  competing  switching  power 
supplies  generate  objectionable  RF  hash  in 
your  transmitted  and  received  signal. 

These  super  clean  MFJ  MighryUtes^ 
meet  all  FCC  Class  B  regulations. 

Low  ripple . ,  -  Highly  Regulated 

Less  than  35  mV  peak-lo-peak  ripple 
under  25  or  45  amp  full  load.  Load  regulation 
is  belter  than  1.5^  under  full  load. 

Fully  Protected 

Yoti  wont  bum  up  these  power  supplies! 
They  are  fully  protected  with  Over  Voltage 
and  Over  Current  protection  circuits. 

Worldwide  Versatility 
MFJ  MigluyLiies'^  can  be  used  anywhere 
in  the  world!  Tliey  have  switchable  AC  input 


voltage  and  work  from  85  to  1 35  VAC  or  1 70 
to  260  VAC,  Easily  replaceable  fuse. 

MightyLites™ .  * .  Mighty  Features 

MFJ  Mighty LiTes^^  feature  a  front-panel 
voltage  control.  It  lets  you  vary  the  output 
voltage  from  9  to  1 5  Volts  DC  and  gives  you 
a  highly  regulated  voltage  output. 

You  get  an  easy  access  front-panel  with 
five- way  binding  posts  for  heavy  duty  use  and 
a  cigarette  lighter  socket  for  mobile 
accessories.  The  MFJ -4245 NW  has  two  sets 
of  quick -connects  on  the  rear  for  accessories. 

Large  3  inch  dual  melei^  are  brightly 
illuminated  to  make  it  easy  to  monitor  load 
voltage  and  curreni. 

A  whisper  quiet  internal  fan  efficiently 
cools  your  power  supply  for  long  life. 
Two  models  to  choose  from  . . . 

IVIFJ-4225MV,  S14*^.95,  25  Amps  max- 
imum or  22  Amps  continuous.  Wei^  3.7 
pounds.  Measures  5V4Wx4V2Hx6D  inches, 

MFJ-4245MV,  $199-95. 45  Amps  max- 
imum or  40  Amps  continuous.  Weighs  5,5 
pounds.  Measures  7'/2Wx4^/4Hx9D  inches. 

MFJ  No  Matter  What'^''  Warranty 

MightyLiies^^  are  covered  by  MFJ's 
famous  No  Matter  VWjdf™  one  year  limited 
warranty.  MFJ  will  repair  or  replace  (at  our 
option)  your  power  supply  for  one  full  year. 


MFJ  35/30  Amp  Aif/ usfabfe  Regulated  DC  Power  Supply 

Massive  19.2  pound  transformer . . .  No  RF  hash  . . .  Adjustable  1  to  14  VDC . . . 


HC^- 


MFJNheiivy  duty 
conventional  power  supply  is 

MFJ-4035MV    ^^^f^^^^lj^'f  ^'l^fJ^^M'"''' 
_    —  rffcos        ^^^    Meter/440  MHz 
*  1  ^p^r        U"ansceiver  and  accessories. 


A  massive  19.2  pound  trimsformer  makes 
this  power  supply  super  heavy  duty  I  It 
delivers  35  amps  maximum  and  30  amps 
continuous  without  even  tlexing  its  muscles. 
Plugs  into  any  110  VAC  wall  outlet. 

it*s  highly  regulated  with  load  regulation 
better  than  1%.    Ripple  voltage  is  less  than 
30  mV.    No  RF  hash  -  it's  super  clean! 

Fully  protected  -  has  over  voUage 
protection,  fold  back  short  circuit  protection 
and  over-temperature  protection. 

You  get  front  panel  adjustable  vollage 
from  1  to  14  VDC  with  a  convenient  detent 
set  at  13.8  VDC.  A  pair  of  front- pnnd  meters 


let  you  monitor  voltage  and  current. 

Three  sets  of  output  terminals  include  a 
pair  of  heavy  duty  five- way  binding  posts  for 
HF/VHF  radios,  two  pairs  of  quick-connects 
for  shack  accessories  and  a  covered  cigarette 
lighter  socket  for  mobile  accessories. 

A  fronl-panel  fuse  holder  makes  fuse 
replacement  easy.  Whisper  quiet  Ian  speed 
increases  as  load  current  increases  —  keeps 
components  cool.  9'/2Wx6Hx9^/4  inches. 

Your  MFJ-4035MV  is  protected  by  MFJ's 
famous  No  Matter  Whaf^  one  year  limited 
warranty,  MFJ  will  repair  or  replace  (at  our 
option)  your  power  supply  for  one  full  year. 


" "       MFJ  High  Current  MulHple  DC  Power  OuMels 

Power  two  HF/VHF  transceivers  and  six  or  more  accessories  from  your  12  VDC  power  supply 


MFM118 


MFJ-1 118,  $69-95.  ThisisMFrs 

most  versatile  and  highest  current  Deluxe 
Midtipte  DC  Power  OutJer.  It  lets  you 
power  Iw^o  HF  and/or  VIlF  transceivers 
and  six  or  more  accessories  from  your 
transceiver's  main  12  VDC  power  supply. 
Tm  o  pairs  of  super  heavy  duty  30  amp 
5-way  binding  posts  connect  your  trans- 
ceivers. Each  pair  is  fused  and  RF  by- 
passed. Handles  35  Amps  total  "ON"  LED. 
Six  pairs  of  heavy  duty,  RF  bypassed 
5-w'ay  binding  posts  let  you  power  your 
accessories.  They  handle  15  Amps  total, 
are  protected  by  a  master  fuse  and  ha\  e  an 


MFMllfi 


*44 


AddiA 


ON/OFF  switch  with  an  "ON" 
LED  indicator. 

Built-in  0-25  VDC  voltmeter. 
You  get  6  feel  of  super  heavy  duty 
eight  gauge  color-coded  cable  with  ring 
tongue  terminals.  Binding  posts  are 
spaced  for  standard  dual  banana  plugs. 

Hea\T  duty  aluminum  construction. 
12  V2x2^2 'finches. 

MFJ-1 116,  $44.95.  Similar  to  MFJ- 
1118.  No  30  amp  posts.  Has  *'ON'^  LED 
and  0-25  VDC  voltmeter,  15  amps  total, 

MFJ^l  112,  $29-95.  Similar  to  MFJ- 
1  i  16.  Noon/off  switch,  LED,  meter,  fuse. 


MRJ-tn2 


AddiAi 


Ffiee  MP  J  Colcriog 

Nearest  dealer/Orders . , .  800-647- 1 SOO 


http://www.m_0ent€rprises,com  FAX:  (601)  323-6551 
1  year  No  Matter  What^  warranty  •  30  day  money  back 
guarantee  (less  s&h)  on  orders  from  MFJ  •  Add  s/h 

MFJ  ENTERPRISES.  INC 

RO.  Box  494.  Miss,  State,  MS  3^762 
(601)  323-5S69: 8-4:30  CST,  Mon-Fri 
Technical  Help:  (601)  3Z3-i>549 

Prke«  and  spccirKoUDiis  &4jbject  to  change.  ©  I99l&  MFJ  Eninpnsc*,  loc 


•  1  year  No  Mattel 
guarantee  (less  s^ 

MFJ 


MFJ .  • .  the  world  leader  in  ham  radio  accessories 


QRK  .  .  . 


Number  Son  your  Peedbsck  card 


QRUBZ? 


When  you  live  in  rural  Maine,  shopping  invari- 
ably means  getting  into  your  truck  and  driving 
anywhere  from  50  to  250  miles  on  mostly  de* 
serted  roads.  There  is  very  little  to  do.  The  radio 
provides  only  acid  rock  as  an  excuse  for  music, 
some  screediy  soprano  on  the  PBS  station  or  some 
heH-and'brimstone  preacher  whos  detemiined 
to  save  me  even  if  it  means  killing  me.  My  two- 
meter  rig  was  stolen  on  my  last  trip  to  the  big  city 
and  even  if  I  still  had  it.  ttiere  are  generally  no 
repeaters  or  stations  in  range. 

It  was  on  just  such  a  trip  last  week  that  my 
Idle  mind  began  to  think  about  "Q"  signs.  The 
more  I  thought  about  them,  the  more  silly  they 
seemed.  For  example,  QSL  means.  ''Can  you 
acknowledge  receipt?"  or  '1  am  acknowiedging 
receipt."  What  has  that  got  to  do  with  "SL'7  It 
Should  be  "QAR '  and  you  should  send  a '  QAR" 

cafd. 

The  more  I  thought  ab^Dut  it,  the  more  ex- 
amples I  kept  coming  up  with.  "QSY"  means 
''change.*  erther  fre<iijency  or  type  of  emission. 
What  does  "SV  have  to  do  with  change *?  It 
should  be "  QC,"  and  if  you  want  fo  be  more  spe- 
cific, '^QCP  for  ''change  frequency"  and  "QCM" 
for  "change  mode." 

''QRP'  must  mean  "really  poon"  and  can't  af- 
ford a  rig  that  puts  out  more  than  five  watts.  If  it's 
low  power,"  call  it  that:  "QLP/' 

"QRN^'  means  "troubled  by  static^  and  "QRM" 
means  "being  interfered  with."  Therefore,  "QTS " 
and  "QTI"  (troubled  by  an  idiot). 

"QRZ!"  You  are  wearing  something  with  a 
"rusty  ztppef  on  it  and  should  exercise  extreme 
care  when  near  RF.  Basically,  It  means,  "Who's 
calling?",  so  it  should  be  "QWC.'* 

"QTH,"  Well  1  guess  you  coutd  say  The  house  * 
But  what  about  all  those  people  who  five  in  apart- 
ments or  condos?  Too  bad:  You  have  no  QTH. 
so  no  "QAR"  card  for  you!  Since  it  really  means, 
^'whal  Is  your  position  (location)?",  or  "my  posi- 
tion (location)  is,"  call  it  tiiat,  "QPL/"  I  will  send 
my  QAR  card  direct  to  your  QPL. 

How  about  "QRL"?  I  am  busy  being  chased 
by  a  roanng  lion,  or  are  you  busy  being  chased 
by  a  roaring  lion?  It  means  I  am  busy/are  you 
busy— do  not  interfere.  So  a  simple  "QB"— or  for 
the  purists  who  insist  on  three-letter  signs.  "QBZ." 

"OSB."  Now  there  is  a  good  one.  How  afewut 
my  '•solder  broke"  and  I  am  off  the  air.  Or  not  a 
mobile,  stationary  broadcast  (there  are  several 
others,  but  propnety  will  not  let  me  say  them).  It 
means  signal  strength  is  going  up  and  down, 
ergo.  "QUO." 

Fortunateiy.  for  the  reader,  this  was  only  a 
short  drive  {60  miles  to  the  nearest  Radio  Shack) 
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and  it  is  time  for  me  to  retum  to  reality  (though 
there  are  those  who  would  say  that  I  have  long 
since  left  that  far  behind).  So  73,  gb,  gl,  gldx,  as 
cusn  my  QAR  card  is  sure  via  buro. 

TNX  Dr.  Hal  Goodman  W3UWH. 


What  to  Do  About 
Your  Technician  Accent 


On  FM.  there  is  little  need  to  repeat  your 
calJsIgn  several  times.  "N3SZW  listening."  is  suf- 
ficient. However,  it  may  be  necessary  to  repeat 
if  the  person  you're  trying  to  contact  has  his  HT 
in  scanner  mode. 

"Megative  contact,"  and  "clear^  are  also  un- 
necessary if  no  one  answers  your  call. 

■  N3SZW  for  ID"  is  superftuous,  Its  understood 
that  you  are  identifying  yourself. 

Listen  before  you  transmit,  PTT  (push  lo  talk) 
on  your  microphone  should  t>e  labeled  RTL  (re- 
lease to  listen). 

Speak  in  plain,  everyday  language. 

Q  codes  are  meant  for  CW.  not  on  repeaters. 

When  words  must  be  spelled,  they  should  be 
spelled  phonetically.  Cute  nonstandard  phonet- 
ics are  questionable  at  best.  However,  ^Novem- 
ber Three  Solid  Zirconium  Wire"  might  help 
someone  remember  your  call. 

Avoid  endless  signoffs.  A  simple  "N3SZW 
clear,"  is  sufficient  to  end  your  communication. 

Excerpted  by  Bill  Smith  IS]3S2W,  with  permis- 
sion from  the  ARRL.  from  Your  Technician  Ac- 
cent ...And  What  to  Do  About  It!  by  James 
Craswell  WOVNE,  QST,  Vol  82,  No.  4.  p.  88, 
and  adapted  here  from  The  Ham  Arundel  News, 
Mar.  4, 1 998. 


Military  to  Help 
Save  70  cm 


The  ARRL  has  called  out  the  United  States 
Navy  to  help  save  the  70  cm  band  from  being 
forced  into  a  sharing  agreement  with  land  mo- 
bile users  or  possible  reallocation  to  their  exclu- 
sive use.  Speaking  at  the  Rochester  Hamfest. 
ARRL  First  Vice  President  Steve  Mendelsohn 
W2ML  explained  how  it  all  came  about, 

''It  occurred  to  me  after  talking  to  somebody 
at  Dayton  that  we  don't  own  the  440  spectrum. 
Most  of  you  should  be  aware  we  are  merely  sec- 
ondary users.  And  I  wondered  if  the  primary  user 
was  aware.  So  the  League  contacted  the  NT! A 
(National  Telecommunications  Information 
Agency),  which  is  the  government  FCC,  and  in 


turn  MTIA  contacted  the  real  user,  the  Navy.  The 
Navy  has  just  spent  some  75  billion  dollars— bil- 
lion with  a  B,  on  a  little  thing  called  the  Combat 
Engagement  System.  CES  operates  in  that  400 
meg  band,  So  the  Navy  was  real  unhappy  about 
the  idea  of  shanng  the  band  with  anybody.  And, 
of  course,  with  the  Navy.  !hey  have  their  idea  of 
jammer  hunting  that  is  significantly  different  from 
ours.  They  have  the  hardware  to  enforce  what 
they  desire." 

The  fact  that  the  Navy  is  siding  with  ham  ra- 
dio does  not  mean  that  the  fight  to  save  the  70 
cm  band  is  over.  Congress  wants  more  military 
spectrum  turned  over  to  the  private  sector  for 
commercial  use  and  the  FCC  is  under  pressure 
to  accede  to  these  demands.  As  such,  ham  ra- 
dio operators  cannot  afford  to  become  compla- 
cent. The  battle  is  not  over  yet. 

From  Amateur  Radio  Newsline,  via  The 
LCARA  Patch,  July  1998.  Tim  Cutek  KQ8TG. 
editor. 


Florida  Ham  Radio  Hotline 
Has  New  Area  Code 


The  amateur  radio  inlonnation  telephone  mes- 
sage syslem  has  a  new  area  code.  Pinellas 
County's  (Florida)  new  area  code  is  727.  Any- 
one interested  in  Clearwater,  Largo,  or  Si  Pe- 
tersburg area  ham  radio  clubs  can  call  (727) 
531-8135  for  information.  New  hams,  visiting 
amateur  radio  operators,  and  the  public  are  invited 
to  call  the  ''Ham  Hotline"'  as  a  c^uick  way  to  get 
updates  on  local  events,  meetings,  and  testing 
sessions. 

Located  on  Florida  s  west  coast,  on  the  west 
side  of  Tampa  Bay,  Pinellas  County  has  about 
3000  licensed  hams.  Pinellas  County  has  an  ac- 
tive APRS  network,  ground-breaking  SkyWarn 
operations,  12  amateur  radio  clubs,  and  a  grow- 
ing ARES  group.  Any  of  these  topics,  or  others, 
could  be  featured  on  the  hotline's  weekly  mes- 
sage. These  messages  are  not  intended  for  radio 
rebroadcast. 

TNX  Amateur  Radio  Public  Information  Office, 
Pinellas  County  FL^  news  release,  William 
Holcomb,  editor. 


The  Code  that  Really 
Counts 


The  radio  amateur  is; 

•Considerate  —  Never  knowingly  operates  in 
such  a  way  as  lo  lessen  the  pleasure  of  others. 

•Loyal  —  Offers  loyalty,  encouragement  and 
support  to  other  amateurs,  focal  clubs,  through 
which  amateur  radio  m  the  United  States  is  rep- 
resented nationally  and  internationally. 

•Progressive  —  With  the  knowledge  abreast 
of  science,  a  well-buitt  and  efficient  station  and 
operation  above  reproach. 

•Friendly  —  Slow  and  patient  operating  when 
requested;  friendly  advice  and  counsel  to  the 


beginner;  kindly  assistancen  cooperation  and 
consideration  for  the  interests  of  others.  These 
are  the  hallmarks  of  the  amateur  spint. 

♦Balanced  —  Radio  is  an  avocation,  never  in- 
terfering with  the  duties  owed  \o  family,  job* 
school,  or  community. 

•Patriotic  —  Station  and  sktll  always  ready  for 
service  to  coantry  and  community 

The  original  "Amaleuf's  Code"  was  wntten  by 
Paul  M-  Sega!  W9EEA.  in  1928. 

From  the  Spring  1998  newsletter  of  Voice  of 
Idaho  ARC,  Steve  Wade  KF7YC,  editor. 


My  Neighbor  and  Me 

After  being  a  Tech  Plus  for  1 9  years  I  decided 
that  it  was  a  good  time  to  upgrade.  \  was  nearing 
the  tfme  when  I  intended  ro  retire,  and  I  would 
really  have  lime  to  pursue  the  hobby. 

I  ordered  some  code  study  tapes  from  73 
Magazine.  Every  day  1  practiced  receiving  the 
code  and  before  very  long  I  was  ready  to  take 
the  13  WPM  test.  I  only  needed  to  take  the  code 
test,  and  not  the  written  test,  because  I  was 
licensed  prior  to  1977. 

J  went  down  to  the  library  in  Delaware,  just 
over  the  Pennsylvania  line,  where  a  gn:>up  of  lo- 
cal hams  administered  amateur  examinations  on 
the  third  SatunJay  of  every  month.  Not  only  did  I 
pass  the  13  WPM  test,  but  to  my  surprise  I 
passed  the  20  WPM  lest  also.  The  VE  recom- 
mended that  I  try  the  Advanced  test.  I  did — and 
failed,  but  three  rTK}nths  laier  I  had  my  Extra  class 
(icensei  and  set  out  to  talk  to  the  world. 

I  invested  in  an  Alinco  HP  transceiver,  a  power 
supply,  and  a  R7000  antenna,  On  the  air,  t  was 
having  a  great  time  making  contacts  all  over  the 
world.  There  were  times  that  I  could  have  used 
more  than  the  10-watt  output  my  transceiver  pro- 
vided .,.  so  I  decided  to  invest  in  an  amplifier.  I 
chose  the  Amerilron  AL811 ,  eagerly  hooked  up, 
and  started  to  broadcast. 

Things  were  going  great  until  that  day  when 
my  next-door  neighbor  came  pounding  on  my 
door  I  opened  it  to  face  a  very  upset  man. 

"Knock  it  off."  yelted  fvlike. "!  can't  listen  to  my 
hi-fi!  You're  interfering  with  my  music  and  I'm 
going  to  report  you  to  the  FCC!" 

I  tried  to  apologize  but  It  was  clear  that 
Mike  was  not  in  any  mood  to  listen.  I  decided 
to  let  some  time  go  by  and  try  to  reason  with 
him  later. 

The  next  day  I  knocked  on  his  door  and  in- 
vited  him  lo  slop  by  and  see  my  radio  equipment, 
I  apologized  for  the  problems,  but  explained  that 
I  was  entirely  legal,  and  offered  to  work  with  him 
to  eliminate  the  problem  with  his  hi-fi.  I  demon- 
strated my  radio  and  let  him  make  a  couple  of 
contacts  on  40  meters.  He  really  took  to  It— in 
fact,  he  asked  if  I  could  help  him  get  an  amateur 
license! 

We  studied  together  for  three  months.  Mike  went 
down  lo  the  library,  took  Ihe  tesl,  and  is  now  the 
holder  of  a  General  class  license— and  is  totally 
addicted  lo  amateur  radio.  He  spends  every  night 
chasing  DX. 


I  just  oitjered  cable  TV.  Since  my  neighbor  got 
his  license,  I  haven  t  been  able  to  watc^  a  dear  TV 
picture! 

TNXJimGiuntaWB3HDA. 


Why  Do  You  Get  Upset 
When  a  Ham  Erects 
a  Radio  Tower? 


It  doesn't 

•Squeal  its  tires 

•Screech  its  brakes 

•Biow  its  horn 

•Rev  its  motor 

•Slam  its  doors  at  unGodty  hours 

•Shine  its  headlights  in  your  bedroom  vinndow 

•Backfire 

•Bite  you 

•8af1c  or  meow  or  howl 

•Leave  deposits  on  your  property 

•Dig  up  your  garden 

•Scratch  on  your  door 

•Widdle  on  your  trees 

•Scatter  your  garbage 

•Drop  leaves  that  you  have  to  clean  up 

•Grow  branches  over  your  house 

•Drop  fruit  or  nuls  which  clog  your  rain  gutters 

•Block  your  view  like  a  tree  or  building 

•Grow  roots  that  damage  your  walk,  driveway, 
or  drains 

•Have  rowdy  partres 

•Flay  loud  musk; 

•Or  ride  bikes  across  your  lawn 

From  Marvin  Wilson  VE7BJ,  originafly  tn  the 
Ontario  Amateur.  We  adapted  it  in  a  rather  cavalier 
way  from  the  Badger  State  Smoke  Signals,  Jurie 
1998,  Jim  Romelfanger  K9ZZ,  acting  editor. 


Radio  Bookshop 


?h<^  800-274^7317^  Of  60V924-e»SS,  FAX  60:*-924  S^^  LV 
cir  iCi:  ooler  fotm  on.  pigc  XH  for  cnlfTiDig  inTarmiuoii. 


CodeT^pes 


73T05  C^esis  5  wpm  code  tape  This  beginning 
tape  lakes  yoti  though  the  26  letters^  10  numbers 
and  necessar)'  punciuaiioii  complete  with  practice 
i^'cry  step  of  die  way.  $5.00 
73T06  The  Stickler  6  wpm  code  tape  Tliis  is  the 
practice  tap:;  for  thu^  who  survived  the  5  wpm 
lape  and  it  is  ulso  the  i^ipc  for  the  Novice  and 
Technician  lit^nses.  U  is  comprised  of  one  solid 
hour  of  code,  Ckiraciers  are  sent  ax  13  wpm  and 
spaced  at  5  wpm  S5.00 

73T13  Back  Breaker  13  wpm  code  tape  Code 
groups  asain  ai  a  bn^^k  1 3+  wpm  so  yoy'  IJ  be  Pi^aUy 
at  ease  ^lien  you  sii  down  in  frtsii  of  a  steely -eyed 
volunt^r  exainincr  who  starts  sef*ding  you  plain 
language  code  ai  t^) y  1 3  per  S5.00  I 

73T20  CiHiragffMis  2(N'  wpm  code  tape  Go  for 
iheExtni  class  Jic^n?>e.  $5.00 
73T25  Mind  Bfigi-ItT  25+  wpm  code  tape.  S5.00 


RATION 


HEAVY-DUTY  LIGHTER  CORD 

with  Z  1mm  Plug 


Cigarette  lighter 

plug  on  one  end 

with  replaceable 

SAG  fuse.   2.1  mm, 

center  positive  ca-aj( 

power  plug,  5'  black  SPT-2  cable 

Large  quantify  available. 
CAT#  CLP-39 


\% 


1 


25 

each 


100  for  $90.00  •  500  for  S425.00  (85c) 
1000  for  S700.00  (70c  each) 


Incredible  Deal  U 

METAL  ENCLOSURE  WITH 
POWER  SUPPLY  AND  FAN 


Htgh-quality  beige 

metal  enclosure 

wfth  built-in 

switching 

power  supply, 

60mm  square 

fan  (12  Vdc)  arid 

2.25'  speaker    Power 

supply  outputs:   +5V 

6A,  +12V  e  1A.  -5V  @  OJA,  -12V  #  0  3A. 

On-oH  piish  switch,  speaker  af>d  LEE>s  in  front 

p^nel.  Rear  pa  net  tias  lEC  power  receptacle 

and  cutouts  tor  other  cortnectors.  Extenor 

(Smertsior^s:  12"  x  ^2'  x  2-5".   Front  panel  has  a 

cutout  for  a  1/2  height  drive.  Vents  ir*  sides  arid 

rear    Plastic  front  panel  with  AT&T  logo. 

Includes  stick*on  njbber  feel  and  fibbon  catrfe 

w/  40  pin  connectors.  $  H  H  00 

CAT  #  MB-68  I  I  "ii"ch 


RECHARGEABLE  AA  CELLS  I 

OUR  LOWEST  PRtCE  EVER! 

isiew,  nicked -cadmium 

fechargeable  batteries. 

T  2  volts  600  mAh 

0.56'  diameter  X  1  969'  long 

CAT  #  NCB-AA 


$1 


25 

each 


10  for  Sn  .00  ■  100  for  $100.00  | 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa,  Mastercard, 
American  Express  or  Discover 


TERMS;  NO  MINIMUM ORDEH.  Shipping  ernd  handling  for  tfie 
43  cgrrtfriomal  U.S.A.  S5.00  per  ordor.  All  oitiora  indudlrtg  AK, 
HI,  PR  Qr  Canada  must  pay  tull  shipping,  All  ordors  delivered 
ir  CALIFORNIA  mu3t  include  tadfii  stale  saJos  ta*?.   Ouanilijes 

Limited.  NO  COD.  Prices  subjecl 
CALLt  WRITE       [   to  change  withPiil  notic& 

FAX  or  E-MAIL 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys.  CA  91408 


for  our  FRcB 

96  Page 

CATALOG 

Outsidittl^  U.S.A. 
send  S3.0O  posiage. 


_  FAX  (818)781-2653 

e-mail    a[lcorp@allcorpxom 
internet  -  http://www.allcorpxom/ 
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Number  tO  On  your  F&edtS€k  card 


The  Ins  and  Outs  of 
Surface-Mount 

Eveiything  you  need  to  know  to  get  started  —  or  get  better. 


Honner  L.  Davidson 

1517  1st  Avenue  North 

Fort  Dodge  I A  50501-4237 


Tcvdu}  suiface-muunted  devices 
(SMD)  are  found  in  many  con- 
sumer electronics  paxlucts  such 
as  TVs,  VCRs.  camcorders,  and  compacl 
disc  and  cassette  players*  The  surface- 
mounied  part  has  opened  up  a  whole 
new  area  of  electronic  constaiction. 
These  tiny  components  are  now^  avail- 
able  to  the  electronics  hobbyist  to  min- 
iaiurize  his  or  her  favorite  project 
(Photo  A). 

Now  you  can  build  SMD  electronic 
drcuils  and  projects  like  the  big  boys. 
In  fact,  ihey  are  a  lot  of  fun  to  build.  Of 
course,  you  must  have  a  steady  hand 
and  a  great  deal  of  patience. 

Because  many  surface- mounted  de- 
vices have  similar  shapes  and  sizes, 
someiimes  it  is  diificuli  to  identify 
them  on  the  chassis.  The  commercial 
resistors  might  appear  as  round,  flat, 
leadless  devices.  The  ceramic  capaci- 
tor is  a  flat  solid  pan  w  iih  the  termhial 
comiections  at  the  outside,  tinned 
ends.  The  resistor  might  have  several 
numbers  for  identification  with  lines  at 
the  ends,  while  the  ceramic  capacitor 
has  a  line  at  the  lop  with  a  letter  of  the 
alphabet  and  numbers.  Transistors  and 
diodes  are  often  identified  witfi  two 
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letters.  The  SMD  component  terminals 
are  found  at  each  end.  except  on  transis- 
tors and  IC  chips. 

The  commercial  surface-mounted 
transistor  might  appear  in  a  chip  form 
with  Hat  contacts  at  one  side,  top  and 
bottom,  or  on  both  sides.  You  might 
find  more  than  one  transistor  inside 
one  chip.  The  same  applies  to  fixed  di- 
odes and  LED  SMD  parts.  Two  or 
more  diodes  mighl  be  found  in  one 
component.  Remember,  you  can  test 
these  transistors  and  diodes  like  the 
big  brother,  or  standard,  components. 
The  SMD  part  is  mounted  directly  on 
the  PC  wiring. 

Those  tiny  components 

The  SMD  part  available  for  elec- 
tronic construction  is  marked  and 
mounted  somewhat  like  the  commer- 
cial  SMD   component.   These   SMD 

components  are  miniature  in  size  and 
must  be  handled  with  care.  Since  these 
parts  are  so  tiny,  they  can  easily  be  lost 
or  flipped  out  of  sight.  For  surface- 
mounted  resistors  and  capacitors,  select 
the  physically  largest,  with  the  highest 
wattage  and  highest  working  \'oltage. 
Choose    SMD   electrolytic    capacitors 


with  at  least  a  16- volt  rating  for  small 
nine-volt  electronic  projects.  Select 
thick  film  chip  resistors  with  a  1/Sth 
watt  size,  Mosi  ceramic  chip  SMD  ca- 
pacitors have  a  50- volt  working  volt- 
age. These  suriace-mounted  parts  are 
ideal  for  building  the  small  electronic 
project  (Photo  B). 

Identifying  SMD  parts 

Wthin  the  latest  TV  chassis,  sur- 
face-mounted parts  are  soldered  di- 
rectly   10    ilie    board    wiring,    while 

standard  components  are  mounted  on 
top  of  the  PC  chassis.  The  electronics 
project  PC  board  can  be  etched  so  that 
the  SMD  parts  are  mounted  on  top  of  the 
wiring.  The  most  common  SMD  compo- 
nents available  for  electronic  piujects  are 
c^aciiors,  resistors,  transistors,  ICs, 
LEDs.  dicxles.  and  inductors. 

The  SMD  parts  found  on  the  elecu^on- 
ics  chassis  might  look  like  liny  brown, 
black  and  gray  specks.  TTie  fixed  resistor 
might  be  marked  with  white  numbers 
upon  a  black  chip.  A  ceramic  capacitor 
chip  mighl  have  a  letter  with  a  number 
alongside  to  identify  the  value.  Some 
bypass  and  coupling  SMD  chip  ca- 
pacitors are  not  marked  at  all  The 


Photo  A.  Soldering  the  SMD  component  into  the  PC  nirmg  with  a 
battery  iron. 


A 


\\'% 


a 


Photo  C  Four  Tiny  SMD  chips  are  dwarfed  by  their  common 

eqmvaienss.  From  left:  resistor,  transistor,  fixed  cap,  electrolytic. 


electrolytic  capacitor  chip  can  be  iden- 
tified with  a  white  line  al  one  end,  in- 
dicating the  positive  lerfiiinal,  while 
the  aluminum  elecirolyiic  has  a  black 
line  or  area,  which  is  the  negative  or 
ground  Icrminal.  Be>idc?s  the  polarity 
marking,  the  SMD  chip  electrolyttc  ca- 
pacitor might  have  the  capacity  vukie 
and  working  voltage  stamped  on  the 
top  side. 

The  SMD  transistor  has  ttaae termi- 
nals, with  two  on  one  side  and  one  on 
the  other  side.  The  terminals  might  be 
nKU"ked  ! ,  2,  and  3.  The  ceramic  IC  chip 
has  many  terminals  on  each  side,  while 
some  microprocessors  have  gull  wing- 
type  tenninals.  The  SMD  transistor  or  TC 
niight  have  the  part  marked  on  lop  or  no 
markings  ai  all.  Some  transistors  are 
marked  with  a  number  and  letter  on  the 
tt}p  side.  Of  course,  you  must  have  a 
magnifying  glass  under  a  strong  light  to 
identify  the  small  numbers  and  letters 
on  the  tiny  SMD  component. 


Photo  B.  A  sinall  AM  radio  made  up  of 
SMD  components. 


SMD  capacitor  chips 

The  SMD  ceramic  capacitor  chip 
might  be  available  in  three  or  four  dif- 
ferent case  sizes:  1210,  1206,  0S05. 
and  0603.  I  prefer  working  with  the 
1210  and  1206  case  sizes,  since  they 
are  physically  the  largest  chips  lo  work 
with.  For  instance,  the  SMD  1210  case 
is  3.05  mm  in  lenslh,  2.54  mm  in 
width,  and  1.27  mm  thick,  while  the 
1206  is  the  same  length  (3.05  mm), 
L52  mm  wide,  and  L27  mm  thick. 
Naturally,  the  smaller  the  capacity  in 
picofarads  (pF),  the  smaller  the  case 
size  of  the  capacitor  (Photo  C). 

Most  ceramic  chip  capacitors  are 
available  with  a  50  volt  working  volt- 
age. The  capacity  can  range  from  0.5 
pF  to  0.068  |iF,  These  ceramic  chip  ca- 
pacitors are  available  from  some  mail 
order  firms  in  a  single  (I),  10,  100, 
500,  or  1000  iol  price.  It's  best  to  pur- 
chase parts  at  a  lO-Ioi  price.  The  ce- 
ramic chip  capacitor  is  used  in  bypass 
and  coupling  electronic  circuits. 

The  surface-mounted  chip  and 
dipped  mica  capacitors  are  selected  lor 
RE  radio,  microwave,  and  resonator 
circuits.  The  working  voltage  might  be 
100  and  500  volts  from  1  to  1000  pF 
capacitance.  These  SMD  mica  capaci- 
tors are  quite  expensive  compared  to 
other  SMD  capacitors. 

Remember,  the  ceramic  chip  capaci- 
tt>r  is  a  nonpolarized  capacitor.  You  can 
solder  any  end  into  the  PC  wiring  cir- 
cuit witliout  tmy  problems.  The  ceramic 
chip  capacitor  might  have  a  letter  and 


number  stamped  on  the  lop  indicating 
the  actual  capacitor  value,  while  in 
other  chips  there  are  no  markings  and 
only  end  connections.  Always  keep 
those  SMD  parts  inside  marked  plastic 
envelopes  so  they  will  not  get  lost  or 
mixed  up. 

The  SMD  aluminum  electrolytic  ca- 
pacitors ai"e  polarized  and  should  have 
a  16*  25,  35,  or  50  V  workine  vollaiie. 
Do  not  use  a  10  volt  or  less  working 
voltase  SMD  electrolytic  in  a  nine- 
volt  battery  circuit,  as  they  have  a  ten- 
dency to  break  dt)vvn. 

Often  the  voltage  and  capacity  are 
stamped  on  lop  of  the  electrolytic  ca- 
pacitor (Fig.  1>. 

The  top  black  marked  area  indicates 
the  siround  temiinal  Observe  the  correct 
polarity  of  electrolytic  capacitors;  if  in- 
stalled backwards,  they  can  run  warm, 
overheat,  and  blow  up  in  your  face. 
They  are  available  from  0.15  tu  1000 
microfarads  (jiF).  The  SMD  aluminum 


ROUND 

ALUMINUM 
£L£CTROLVnC 


NO  MANKlhIGS         SiD£ 

ON  TOP  «W 

CD  a 


A=lxl02        posnWE 


Fig.  1,  The  ceramic  capacitor  might  have 
a  letter  and  } lumber  on  the  top  side  to 
identify  the  chip  and  value, 
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10  X  102 

=  1000  n 

OR  IK  il 


47  X 10^ 

=  47,000  n 
OR  47K  n 


56  X 102 

=  5600  Q 

0RS6Kn 


102 


[ 


473 


562 


SMD  RESISTORS 


Fig,  2,  The  SMD  thip  resisror  has  sev-^ 
cral  lufmbers  ou  Ufp  !(f  identify  the  value 
of  resistance. 


electrolytic  stands  up  while  the  solid 
chip  lies  down  on  ihc  PC  wiring. 

The  tantalum  electrolytic  chip  ca- 
pacitors are  found  in  a  smaller  capac- 
ity and  can  he  purchased  in  16,  20.  25, 
and  35  working  voltages.  The  black 
polarity  bar  on  ihc  lop  side  is  the  posi- 
tive terminal  Most  standard  electro- 
lytic capacitors  have  a  black  line  that 
indicates  a  negative  or  ground  lernii- 
nal.  These  SMD  electrolytic  capacitors 
have  the  reverse,  a  positive  (+)  polar- 
ity with  a  black  bar  at  one  end.  Place 
the  SMD  black  line  at  tlie  positive 
voltage  connection. 

The  tanialuni  electrolytic  are  avail- 
able from  0.47  to  47  microfarads  (\\F). 
The  SMD  aluminum  electrolytic  Cti- 
pacitor  is  used  in  B+,  decoupling,  and 
power  supply  circuits,  while  the  lower- 
capacity  tantalum  capacitors  mijzhi  be 
foimd  in  coupling  and  bypuj^s  circuits. 

SMD  resistors 

The  SMD  resistor  can  be  identified 
by  numbers  stamped  on  the  lop  side  of 
the  chip.  These  SMD  resistors  appear 
in  thick  film  chips  of  0805.  1206, 
1 2 1 0.  and  25 1 2  case  styles.  Choose  the 
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Pig,  J,  The  SOT'2,^  general  purpose  tran- 
sistor might  have  a  nttmher  ami  letter  ott 
the  lop  side. 
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0805,  1206,  and  ItlO  case  styles  for 
cl^tronic  consinietion.  The  0805  resis- 
tor is  1/10  watt;  1206  stvle  is  1/8  watt; 
and  1210  is  1/4  watt.  The  2512  case  is 
a  1  watt  SMD  resistor.  These  SMD 
fixed  resistors  appear  in  0  Q,  10  Q. 
and  1,0  megohms.  The  0  fi  resistor 
might  be  used  as  a  feedlhrough  or  to 
tie  two  circuits  together. 

These  SMD  resistors  can  be  pur- 
chased in  L  I0»  or  100  lot  prices.  It's 
best  to  choose  SMD  resistors  in  a  10- lot 
pricing  of  each  value.  Remember,  ei- 
ther end  of  a  resistor  can  be  soldered 
into  the  circuit  with  the  resistance 
value  at  the  top.  For  instance,  the  SMD 
resistor  might  have  102  stamped  on 
lop,  where  the  first  two  numbers  equal 
the  amount  and  the  last  number  indi- 
cates zeros  to  add.  Tlie  numbers  I  and 
0  thus  would  equal  10,  and  two  zeros 
at  the  end  would  then  mean  a  1000  ohm 
or  1  k  resistor  or  (Fig.  2). 

SMD  transistors  (SMT) 

The  surface^^DOonted  transistor  might 
appear  as  a  chip  with  fiat  contact^  at  one 
side,  top  and  bottom,  or  both  ^idcs.  You 
might  find  more  than  one  transistor  in- 
side one  chip.  The  standard  or  conven- 
tional SMD  transistor  has  an  SOT-23 
package  outline^  while  the  one  watt 
power  transistor  has  an  SOT-89  outline 
with  a  heat  sink.  The  SOT89  and  SOT 
223  might  consist  of  two  trattsistors  in 
one  chip  or  in  a  Darlington  arrangement. 

The  conventional  transistor  (SOT-23) 
is  a  general  purpose  transistor  that  you 
would  find  in  electronic  projects.  Digi- 
Key  uses  part  numbL^is  such  as 
RviMT3904CT-ND  for  the  2N3904 
NPN  transistor  and  FMMT3906CT- 
ND  for  the  2 N 3906  PNP  type.  The 
Mouser  Electronics  listings  for  the  same 
type  of  transistors  have  part  numbers  of 
MMBT39U4  and  MMBT3906,  The 
conventional  2N2222  general  switch- 
ing transislor  in  the  SMT  types  is 
listed  as  MMST2222  at  Mouser  and 
FMMT2222ACTND  (NPN)  at  Digi- 
Key  Corporal  ion* 

The  SOT-23  general  purpose  transis- 
tor has  the  collector  terminal  on  one 
side  fat  the  top),  with  the  base  to  the  left 
and  emitter  terminal  to  the  right  at  the 
bottom  side  of  package  oudinc.  Some 
have   flat  or  gull  wing-type   terminals. 


1 


1 

P 


sor-2j 


yu 

2      3 

SNa£  QOmfOH    COMMOr4 
AMQq€       CA1H0DE 

PSEGULAJ^  DIODES 

1 

1 

3 

3        Z 

VARIABLE  CAPACITANCE  DIODES 

Fig.  4.  The  fixed  diode  ierminah  are  Hsied 
as  numbers  and  mure  than  one  diode  may 
he  found  in  one  chip. 


Til  CSC  trans  istoi^  can  be  lesied  with  the 
transistor  tester  or  with  the  diode  test 
of  the  digital-multimeter  (DMM). 

You  can  identify  the  SOT-23  general 
pujpose  FMM39(J()CT  by  a  2A  stamped 
on  top.  and  the  FMMT3904CT  by  a 
lA,  The  CMPT2222A  switching  tran- 
sistor  has  a  CIP  on  its  top  (body) 
(Fig.  3). 

IC  chips 


The  SMD  IC  chip  is  constructed 
somewhat  like  the  standard  IC  with 

gullwing  terminals.  Usually  these 
static- sensitive  devices  arrive  in  dark 
static-sensitive  bags.  Terminal  1  is 
identified  by  a  U  or  indentation  circle 
on  top  and  is  found  at  the  btJiLom  left 
hand  comer,  looking  down  upon  the 
chip.  For  instance,  the  linear  LM386 
low  power  amp  IC  is  an  SMT  p/n 
LM3S6-I-XD  at  Digi-Key  and  has  an 
SO-8  outline.  The  386  numbers  are 
stamped  on  top  with  an  indented  circle 
at  terminal  L 

IC  chip  devices  are  neither  heatproof 
nor  shockproof.  Tlicy  arc  made  of  ce- 
ramic or  plastic  molding,  and  they 
should  not  be  subject  to  direct  shock. 
Do  not  apply  unnecessary  stress  to  the 
chip.  Handle  SMD  semiconductors 
wiih  extreme  care.  Install  the  chip  fiat 
upon  the  printed  circuit  board, 

S.MD  diod^ 

The  lead  less,  fixed.  Schouky  barrien 
zener,  and  variable  capacitance  diodes 
appear  in  SOT-23  packages.  These  di- 
odes   might    look    like    three-legged 


transistors .  The  SMD  dicxJc  can  be  iden- 
ttfied  by  two  alphabet  letters  or  num- 
bers. You  niight  find  one  or  two  fixed 
diodes  in  one  chip  (Fig,  4).  Only  iwo 
terminals  are  used  with  one  fixed  di- 
ode^ while  all  three  lerminals  are  used 
with  two  diodes  in  one  SOT-23  chip. 
These  diodes  can  he  purchlL^ted  in  one 
(1),  10,  and  100  lot  pricing. 

There  are  several  different  packages 
the  SMD  diode  may  appear  in.  The 
SMD  signal  diode  SD914  or 
MMBD914  might  appear  in  an  SOT- 
23  package,  while  an  SMD  SI  signal 
diode  appears  in  a  round  LL-34  chip. 
The  SMD  zcner  diode  mighl  be  found 
in  a  flat  round  chip,  or  in  an  SOT-23 
package.  The  case  and  power  rating  of 
a  3.6  V  zener  diode  rated  at  200  mW, 
300  mW,  and  400  mW  are  found  in  an 
SOT-23  package-  The  LL-34  case  ze- 
ner diode  is  rated  at  500  mW  in  a 
round  package.  The  SMD  one- wall  ze- 
ner diode  appears  in  a  round  (SMI )  or 
PSM  flat  chip.  All  SMD  diodes  can  be 
tested  with  the  diode  test  of  the  DMM. 

Which  Side  is  up? 

Mount  the  SMD  resistor  with  the 
numbers  on  top  and  black  side  upward. 
The  bypass  or  coupling  chip  capacitor, 
which  might  not  have  any  markings  on 
the  body,  should  be  mounted  with  the 
contact  points  downward  on  the  end 
pads.  Mount  the  small  chip  electrolytic 
capacitors  with  the  capacity  and  volt- 
age listed  on  top  with  contacts  at  the 
bottom.  Make  sure  the  while  line  on 
tlic  top  side  of  SMD  capacitor  con- 
nects to  the  positive  voltage.  The  top 
black  edge  of  the  aluminum  electro- 
lytic capacitor  is  connected  to  ground. 

The  transistor  is  mounted  with  the 
number  and  letter  (example:  lA)  up- 
ward wilh  the  terminals  over  the  three 
PC  pads.  Place  the  indented  dot  of  the 
SMD  IC  at  terminal  one  un  the  PC  wir- 
ing. Make  sure  all  terminals  line  up 
wilh  the  PC  pads  and  connections. 

Mounting  SMD  components 

Fixed  SMD  capacitors  and  resistors 
are  constructed  so  that  solder  is  ap- 
plied to  each  end.  which  then  lies  upon 
a  solder  pad  of  the  PC  wiring.  If  the  re- 
sistor or  capacitor  lies  over  a  piece  of 
PC  wiring,  I  like  to  place  a  thin  piece 
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of  cellophane  tape  over  the  wiring  be- 
fore the  part  is  mounted.  This  melhcx! 
prevents  any  part  from  shorting  between 
wiring  and  compuncnu 

Fiisl,  I  prefer  to  mount  all  fixed  ca- 
pacitors, then  resistors,  and  then  semi- 
conduciors  last.  Take  one  pari  out  of 
ihc  package  ai  a  lime.  Remove  the  pari 
Irom  the  sirip  by  sliding  a  razor  or 
knife  Wade  under  the  piece  of  cello- 
phane, and  then  place  the  SMD  part  on 
a  sheet  of  \\hite  paper.  Seal  the  re- 
maining  parts  on  the  cut  tape  strip  with 
a  piece  of  tape.  Rciurn  all  pans  back  lu 
Ihe  original  package  or  bag.  Seal  up 
with  tape  or  staple  the  plastic  packet  so 
parts  will  not  spill  out 

Before  inslallaiion,  lest  each  resistor 
for  correct  resistance  and  tlxed  capaci- 
tors for  possible  leakage.  Measure  for 
correct  resistance  and  capacity  leakage 
with  the  2  k  Q  range  of'  your  ohnime- 
ten  Carefully  place  the  meter  test 
probes  at  each  end  of  the  component 
for  a  correct  test.  Likewise,  check  each 
SMD  transistor  or  diude  on  the  diode 
test  of  a  digital  muTtimeter  {DMM),  if 
one  is  available.  Double  check  the  pt)lar- 
ity  of  diodes  and  electrolytic  capacitors 
before  and  after  installation. 

Grasp  the  tiny  component  with  a 
pidr  of  small  tweezers  and  hold  the 
ends  to  be  soldered  over  the  correct  set 
oFpads.  Make  sure  the  wiring  pads  are 
tinned  with  solder.  Choose  the  small- 
est diameter  of  rosin  solder  for  those 
tiny  connections.  Tack  one  end  in  with 
the  soldering  iron.  A  dab  of  solder  will 


do.  Then  go  to  the  opposite  end  and 
apply  enough  solder  to  make  a  clean 
soldered  joint.  You  arc  soldering  the 
ends  of  the  SMD  part  to  the  PC  wiring 
pads.  Go  back  and  resolder  the  tacked- 
in  side.  A  good  soldered  bond  on  the 
end  of  the  SMD  component  uiti  have 
a  bright,  clean  connection. 

Choose  a  3()-watt  (or  less)  soldering 
iron  with  a  fine  point.  A  battery  solder- 
ing iron  is  ideal  and  makes  tiny  bright 
connections.  Do  not  leave  the  iron  on 
the  joint  too  long;  it  will  damage  the 
SMD  part  or  lift  the  PC  pad  and  wir- 
ing. Double-check  the  soldered  con- 
nection with  the  magnifying  glass. 
After  installation,  check  for  correct  re- 
sistance across  the  fixed  resistor  and 
leakage  across  the  capacitor. 

The  semiconductors  are  the  most 
difficuh  SMD  components  to  solder 
into  the  circuits.  They  have  such  tiny 
connections.  Try  to  center  the  three 
transistor  lemiinals  over  the  riehi  sol- 
dered  pads  or  tabs  with  the  small  twee- 
zers. Tack  in  one  terminal  to  hold  it 
into  position.  Then  carefully  solder  up 
all  three  terminals  with  the  fine  point 
of  the  soldering  iron.  Be  very  careful 
not  to  apply  too  much  heat  from  the 
iron  and  destroy  the  transistor. 

Check  for  the  indentation  or  di>t  on 
top  of  IC  that  indicates  terminal  1. 
Make  .sure  terminal  i  is  at  the  right  pad. 
Double-check  to  see  if  all  IC  terminals 
are  over  each  l^C  wiring  pad.  Tack  in 
one  terminal  on  each  side  of  the  IC  so 
it  will  stay  in  position.  Now  solder  up 


Fig.  5.  Checking  ihe  normal  transistor  with  a  diode-iesi  of  the  DMM.  Tiiis  dkigram 
shows  ihefonvani  bias  te.st  only.  All  junctions  should  show  a  very  high  rcsisiance  in  ihc 
reverse  bias  configuration. 
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all  IC  terminal  connections  to  the  PC 
wiring.  Inspect  each  connection  with 
the  magnifying  glass. 

Test  beiw  een  each  IC  element  or  ter- 
minal with  the  200-ii  range  of  the 
DMM  lor  leakage.  Sometimes  loo 
much  solder  will  lap  over  and  cause 
leakage  between  the  two  terminals. 
Make  an  in-circuit  diode-transistor  test 
of  each  diode  and  transistor.  You  want 
to  make  sure  the  transistor  or  IC  is  not 
damaged  and  has  good  clean  soldered 
connections. 

The  resistance  and  diode  tests  of  re- 
sistors, capacitors,  transistors*  and  ICs 
ensure  that  no  parts  are  damaged,  the 
correct  part  is  in  the  right  position,  and 
good  soldered  connections  are  made. 
Tliis  increases  the  likelihood  that  the 
electronics  project  will  perform  after 
all  parts  are  mounted.  When  it's  fired 
up  for  the  first  time,  and  il  wtvrks,  there 
are  no  greater  rewards. 

Testing  components 

Test  each  SMD  component  after  it's 
mounted  and  soldered.  Inspect  each 
soldered  connection  wiih  a  magnifjing 
glass.  Check  the  resistance  of  each 
SMD  resistor  Check  each  c^acitor 
for  Icakatze.  Take  a  low-ohm  continu- 
ity  measurement  across  coils  and  in- 
ductors. 

You  will  note  that  when  a  resistance 
measure  incut  is  made  across  the  elec- 
trolytic capacitors,  the  meter  hand  will 
charge  up  or  the  DMM  numbers  will 
rise  and  fail  as  the  capacitor  dis- 
charges. Reverse  the  test  probes  and 
the  capacitor  will  charge  up  again  ac- 
cording to  the  amount  of  capacit)'  of 
the  electrolytic.  The  charge  is  very 
small  on  a  10  |iF  electrolytic  capacitor 
when  compared  to  a  100  |iF  one.  The 
charge  and  discharge  of  the  electrolytic 
indicates  a  good  connection,  normal 
capacitor,  and  no  shorts  or  leakage. 

Test  each  transistor  with  the  diode- 
test  of  the  DMM.  Place  the  red  probe 
(positive)  of  an  NPN  transistor  at  the 
base  (B)  terminal  and  black  probe 
(negative)  at  the  collector  (C)  terminal 
(Fig.  5j,  Note  the  nonnal  diode-junc- 
tion  test  resistance.  Leave  the  red 
probe  (+)  at  the  base  (B)  terminal  and 
place  the  hlack  probe  {-)  at  the  emitter 
terminal.  Notice  that  the  two  different 
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Only  Sony  can  turn  your  PC  into  a 
watchdog  of  the  airwaves  with  the  Sony 
Radio  Frequency  Scanner  and  CD-ROIM 
frequency  database. 

Use  liic  Sony  Radio  Frequency  Scanner  \^  ilh  PC 
Interface  and  be  forewarned  abont  approarliing 
vvcviiher  svslcnis,  Iraffir  conriitions  and  emergency 
bit  iLitiona  You  can  even  gel  inside  information  at 
sof IK*  uf  \oiir  ravnrite  sporting  events.  The  Sony 
CD-KUM  gives  you  easy  access  to  listings  of  3  niilliun 
I  .S.  frequencies.  It  makes  scanning  fast— and  easy 

A  tini(|tie  t>i*dirfTtinna]  PC  interface  lets  you  ust^  >oirr 
PC  Ui  control  all  tlie  Sony  Radio  Frequenc>'  Scanners 
standtird  functions,  as  well  as  Its  special  features. 

including: 

■  20  prt)gramniable  Scanning  Ranges. 

■  \  irtnally  unlimited  Memory  and  Skip  Preferenoe  FIlea 

■  Data  Inipoi  I  and  Export  tjetween  Scanner  and  PC 

■  A  searchable  CD-ROM  database  of  over  3  raiUion 
U.S,  frequenries. 

Performance  yoo  can  rely  on 

The  Sony  Radio  Frequency  Scanner  with  PC  Interface 
is  a  powerful  hand-held  scanner  with  the  latest 
scanning  circuitry  for  top  performance.  IL  features 
the  full  range  nf  functions  and  features  scanner 
('lUhnsiasts  warU: 

■  2r>\1l  1/  to  l30UMHz  Frequency  Scanning 

■  3(MJ-Channel  Memory  for  personal  customization. 

■  Public  S(*rvice  Scmi  of  9  pix^-programmed  bands, 
including  police,  air  fire/emergency;  weather 
marine,  FM,  and  TV, 

■  Inlelligent  Active  Memory 
thai,  saves  the  10  most 
rect  ^f  I  Lly  received 
frequencies  for 
con  venicnl  recall. 

■  AM  and  Narrow  and 
Wide  l*'M  Recx^plion 

■  RcKk  lit  Display 

■  Conijialihlewith 
Wintitms  95 


$349,95 


includes  fCf-SCtPC 
Scanner,  CD-ROM 
and  interface  c^t&. 


To  place  an  order 
or  to  locate  a  dealer 
near  you.  call 

1-888-633-SONY 

The  Sony  Radio 
Scanner  with 
PC  Interface* . . 
watchdog  of  the 
airwaves. 
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on  Microfiche! 


The  entire  run  of  73  from 
October  1960  through  last  year  is 
now  available.  Over  800  fiche! 

You  can  have  access  to  the 
treasures  of  73  without  several 
hundred  pounds  of  bulky  back 
issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file 
on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $150,  and  a  desk 
model  for  $260.  Libraries  have 
these  readers, 

I  The  collection  of  microfiche,  is 
available  as  an  entire  sat,  {no  partial 
sets)  for  S325.  plus  $10  shipping 
(USA).  Annual  updates  available 
for  SI  0,  plus  S3  shipping/handling. 
Satisfaction  guaranteed  or  money 
back! 
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The  Drake  SW-2  provide  continuous  coverage 
from  1001030000  kHz  in  AM,  LSBand  USB  modes. 
Tuning  \%  easy  via  manual  knob,  up-down  buttons  or 
1 00  m  e  mo  ri  e  s .  The  sldetia  nd  se  tecta  b  fe  s y  nch  ro  - 
rxjus  tuning  siatJilizes  fading  signals,  Other  refine- 
ments include:  RF  gain,  tuning  bar  graphs,  huge 
100  Hz  LED  readout,  keypad  and  dimmer  Tlie 
optionaF  remote  (shown)  tets  you  operate  this  radio 
from  across  the  room  {Ordsr  01539  *48.95J.  All 
Drake  receivers  are  proudly  made  in  Ohio,  U.S.A. 
and  feature  a  one  year  limited  warranty. 
Regular  Price  '489.&S       Sale  '399  "  (+'7  UPS) 

TTie  Drake  SW-1  broadcast  receivef  aJso  covers 
too  to  30000  kHz.  but  m  AM  mode  onty.  Features 
include:  1  kHz  LED  readout,  keypad.  RF  Gam  and 
32niemones.  Both  models  operate  from  12VDCor 
via  the  supplied  AC  adapter  A  great  starter  radio! 
Regular  Price  'e4S>&5      Sale  *1 99  •*  i+»7  uPS) 
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♦  Orders;  800431-3939 

♦  Info:       614866-4267 

♦  FAX:      6U  666-2339 
www.unlversal-radto  oom 

Quaffty  CommtinicaUons  Equipment  Since  1942 


Photo  D.  Apply  heat  from  the  iron  and  pry  up  on  chip  to  remove  itfrnm  soldering  pads. 


resistance    measurements    are    quite 
close  with  a  normal  iransistor. 

Now  reverse  the  test  leadi.  An  infi- 
nite reading  indicates  a  good  or  normal 
transistor.  If  a  low  resistance  measure- 
ment is  found  below  1 00  Q,  in  both  di- 
rections, the  transistor  is  leaky.  TTie 
tTansistor  is  shorted  between  two  ele- 
ments LF  the  reading  is  below  5  Q.  The 
leaky  or  shorted  transistor  will  have  a 
low  ohm  measurement  with  reverse 
test  leads  in  both  directions.  Often,  the 
defective  transistor  becomes  leaky  be- 
tween collector  and  emitter  terminals- 
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Rene's  Books 


NASA  Mooned  America.  Ren^  makes 
an  airtight  case  that  NASA  never 
landed  anyone  on  ihe  moon.  Ridiculous, 
of  course,  so  maybe  you  can  be  ibe  firsi 
to  find  fault  with  Rent's  30  "gotchas." 
He  sure  convinced  Wayne.  S28, 

The  Last  Skeptic  of  Science.  Rend 
blows  holes  in  one  cherished  scientific 
dogma  after  another  Do  you  believe 
there  have  been  ice  ages?  That  the 
moon  causes  ihe  tides?  Thai  the  iron 
core  of  earth  cau&es  its  magnetic  field? 
Thai  the  transmutation  of  elements  is 
diflicult?  Another  S28  well  spent. 


Removing  SMD  components 

If  you  have  placed  the  SMD  part  in 
the  wrong  spot  or  have  damaged  the 
tiny  parts  with  too  much  heat,  the  com- 
ponent must  be  removed  from  the 
PCB.  Remove  fixed  SMD  capacitors 
and  resistors  by  applying  the  iron  first 
at  one  end  and  then  quickly  to  the 
other.  Pry  up  the  SMD  part  with  a 
small  screwdriver  By  quickly  heating 
both  ends,  the  small  chip  can  be  re- 
moved. Throw  the  removed  part  away* 
Do  not  try  to  reuse  it. 

Heal  each  individual  terminal  of  the 
transistor  and  pry  up  each  terminal 
with  a  pocket  knife  or  small  screw- 
driver (Photo  D).  Do  the  same  with 
each  gullwing  terminal  of  the  damaged 
IC  until  aU  terminals  are  removed. 
Touch  up  the  soldering  pads  with  solder- 
wick  and  soldering  iron.  Lift  the  excess 
solder  from  the  PC  pads  and  wiring. 

Where  to  locate  SMD  parts 

Most  SMD  components  for  electron- 
ics projects  can  be  ordered  through 
electronics  mail-order  firms.  You  may 
have  to  shop  around  to  acquire  special 
SMD  parts.  Digi-Key  and  Mouser  Elec- 
tronics handle  most  SMD  components^ 
while  other  mail  oider  firms  might 
handle  only  capacitors  and  resistors.  You 
can  identify  SMD  parts  with  a  typical 
case  mourning,  diamond  markings,  or 
SMD  listings  in  the  parts  catalog. 
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Numt&r  18  on  your  Fe^db^Ck  card 


What  is  a  Linear  Amplifier 

Save  r? 


Why,  it's  the  MFJ-2I4,  of  course! 


( 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NtlesIL  60714-3108 
ler14@juno.cofn] 


Linear  amplillers  made  lor  inlermil- 
teni  amateur  HF  SSB  service 
aren't  mcam  lo  he  operated  al  tull  key- 
down  power  ,„  at  feast  not  for  mort 
than  a  very  icw  seconds  (and  when  the 
nianufactLirers  say  a  few  seconds,  they 
u,sually  mean  it!).  The  power  supplies 
used  in  amaleur-grade  anipliners.  the 
raiings  on  the  lube(s)  Ihemselves,  and 
the  cooling  systems  employed  are  usu- 
ally designed  for  voice- wave  form, 
siriiile-sideband,  intemiiueru  dulv  onlw 
and  any  altempl  by  the  operator  to  ig- 
nore these  warnings  is  usually  met 
with  shoriened  component  life  or  even 
immediate  failure. 

To  make  matters  worse,  in  order  to 
ensure  correct  tuning  and  best  linear- 
ity, a  linear  amplifier  should  be  tuned 
up  at  full  PEP  (peak  envelope  power)! 
Given  these  restrictions,  how  in  the 
world  can  you  properly  tune  up  an 
amateur-grade  HF  linear  amplifier  ...  if 
it  can  t  be  run  at  full  output  long 
enough  to  see  when  it  is  in  tune? 

The  MFJ'214  Linear  AmpHlier  Saver 
has  been  designed  to  solve  this  seeming 

titlOX. 


Here's  what  it  does 

The  MFJ-214  is  basically  an  audio 
square- wave  pulse  generator,  coupled 
with  a  switching  transistor  driven  It's 
connected  to  your  transceiver's  CW 
key  jack  and  it  keys  the  transceiver  on 
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and  off  at  a  fairly  rapid  rate.  This  al- 
lows the  linear  amp  to  reach  full  output 
power  many  times  each  second,  but  for 
only  a  short  period  of  lime  within  the 
framework  of  any  one  of  those  oiiyoff 
cycles  in  any  second.  This  allows  the 
amplifier  to  reach  WiW  peak  power  for  a 
portion  of  each  :>econd.  but  keeps  the 
average  power  at  about  half  of  that 
peak.  That's  a  whole  lot  easier  on  your 
amp  than  flal-out,  continuous,  key-down 


tunmg. 


Here's  how  it  does  it 

The  square- wave  generator  in  the 
MFJ-214  is  a  single  NE555  dual*com- 
parator  IC,  running  as  an  oscillator  in- 
stead of  a  comparator,  followed  by  a 
2N7000  FET  which  is  used  as  a  solid- 
state  sw  iich.  The  FET  transistor  switch 
keys  the  host  transceiver's  positive 
kevina  line  via  the  transceiver  s  CW 
key  jack  (usually  located  on  the  rear 
apron  of  the  host  transceiver).  The 
MFJ'214's  circuitry  will  handle  50 
volts  open  circuit  and  100  ni.'\  of  key- 
ing current.  It  can  also  be  used  with 
negative  voltage  keying  lines  if  certain 
precautions  are  folUnved  as  outlined 
in  MFJ's  we  11- written  accompanying 
manual. 

Once  connected  to  the  host  trans- 
ceivers CW  key  jack,  and  with  the 
transceiver  itself  feeding  into  a  dummy 
load,  the  '214  is  ready  lo  go. 


Rrsi,  a  couple  of  definitions  just  in 
case  youVe  not  familiar  with  these 
terms-  When  you  see  the  word  "ex- 
citer" in  quotation  marks  in  the  MFJ 
manual,  it  simply  means  the  amateur 
"transceiver"  that  you^e  using,  and  the 
tenn  "PA''  means  the  final  "power  am- 
plifier" stage  in  either  your  transceiver 
or  linear  amplifier  These  ai"e  tenns  that 
were  more  commonly  used  in  the  past 
ihan  in  ihe  single  transceiver-oriented 
amateur  radio  world  of  today. 

The  nitty-gritty 

The  MFJ-214  has  two  (screwdriver- 
adjustable)  internal  controls:  the  pulse 
repetition  rate  control  (which  controls 
the  frequency  at  which  the  NE555  is 
running),  and  the  pulse  duty  cycle  con- 
u-ol  (\vhich  controls  how  much  of  one 
cycle  is  occupied  by  each  pulse,  i.e.. 
the  pulse's  widthj. 

If  you're  not  familiar  with  die  con- 
cept of  duty  cycle,  here's  basically 
what  it  means:  If  you  picture  the  time 
between  two  fixed  points  as  the  length 
of  time  of  one  cycle  (at  a  given  fre- 
quency), the  duty  cycle  is  how  much  of 
that  lime  is  actually  occupied  by  the 
jiulse  maximum.  Fig.  1  shows  the  con- 
cept lor  Uiree  different  pulse  widths 
and  their  resultant  duty  cycles  (usually 
expressed  as  a  percentage),  and  Fig,  2 
shows  how  those  pulses  would  key  an 
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Fig.  i.  Examples  of  two  cycles  of  a  square 
wave  of  the  same  frequency,  each  having 
'  differem  duty  cycles,  {a)  20%  duty  cycle: 
20%  of  the  time  the  output  Is  at  maximum, 
80%  of  the  time,  it's  off.  (b)  50%  duty 
cycle,  fc)  80%  duty  cycle. 


HF  transceiver's  CW  keying  line  (and 
how  they  would  appear  on  an  RF 
monitor  scope). 

Simply  put,  duty  cycle  is  the  ratio  of 
time  on  duty  to  time  off  duty,  just  as 
the  name  might  imply.  The  MFJ-214*s 
repetition  rate  (frequency)  is  adjust- 
able from  between  16  Hz  and  41  Hz. 
The  duty  cycle  can  then  be  adjusted 
between  about  30%  on-time  to  about 
70%  on-time  when  the  repetition  rate 
is  set  at  25  Hz  (or  mid-range).  Interest- 
ingly, the  duty  cycle  range  varies  with 
the  repetition  rate,  being  greatest  at  the 
highest  repetition  rates.  These  conclu- 
sions are  from  measurements  that  I 
made  on  my  ow^n  '214, 

There  are  just  two  external  switches 
on  the  MFJ-214:  an  alternate-action 
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Fig,  2.  Same  as  Fig.  1,  as  duty  cycles 
would  appear  on  an  RF  monitor  scope 
when  keying  an  HF  transceiver. 


power  on/off  switch  (labeled  "Pulse 
Tune")  that  connects  and  disconnects 
the  nine-volt  battery  power  source,  and 
a  momentary  "Carrier  Tune''  switch 
that  allows  tlie  operator  to  momen- 
tarily switch  to  a  steady  CW  carrier  for 
comparison  purposes  as  described  later. 

The  docs 

The  manual  for  the  MFJ-214  is  very 
clearly  written  (although  maybe  it's 
somewhat  technical  for  newcomers  at 
times)  and  describes  typical  'Veal 
world"  speech  duty  cycle  like  this: 
"Unprocessed  speech  usually  has  an 
average  power  between  1%  and  10% 
of  peak  envelope  power.  Sustained 
speech,  such  as  a  long  'hello/  pro- 
duces average  power  levels  that  typi- 
cally range  from  10  to  30%  of  PER 
Heavy  speech  processing  increases  the 
average  power,  pushing  the  short-term 
average  power  of  normal  speech  to 
30%'  or  more." 

All  of  this  makes  more  sense  if 
you've  ever  looked  at  an  amplifier's 
RF  waveform  on  a  monitor  scope.  Un- 
processed human  speech  produces  very 
''spiky"  waveforms.  As  speech  process- 
ing is  added  (or  words  are  exaggerated}, 
the  waveforms  look  less  and  less  spiky. 
This  increases  the  average  power  in 
the  speech  waveforms,  but  as  we've 
all  heard,  it  also  changes  the  overall 
quality  of  the  sound. 

Any  processed  speech  must  sound 
somewhat  different  from  unprocessed 
speech  because  the  two  waveforms  are 
different.  The  MFJ  manual  goes  on  to 
say:  "Proper  amplifier  or  transmitter 
tuning  requires  adjustments  at  maxi- 
mum peak  power,  generally  with 
maximum  available  drive  from  the  ex- 
citer. A  continuous  tone  or  carrier  is 
generally  used  during  adjustment,  and 
the  iimplifier  is  generally  tuned  for  maxi- 
mum output.  The  continuous  single  tone 
carrier  ,,.  will  raise  heat  significantly. 
The  MFJ-214  Linear  Amplifier  Saver 
allows  proper  tuning  while  driving  the 
PA  with  a  low  duty  cycle  waveform/' 
And  so  it  does. 

The  manual  also  describes  how  to 
adjust  both  the  pulse  repetition  rate 
and  the  duty  cycle  controls  properly.  It 
cautions  that:  'Tf  the  pulse  rate  is  loo 
fast  and/or  the  duty  cycle  too  long,  the 


pulses  will  blur  into  one  long  steady 
signal."  This,  of  course,  would  result 
in  the  operator  being  no  better  ofl'  than 
before,  and  the  amplifier  being  tuned 
would  quickly  overheat.  The  manual 
goes  into  why  the  pulse  duty  cycle  out 
of  the  MFJ-214  may  not  exactly  match 
the  duty  cycle  of  the  amplifier's  RF  en- 
velope (it  has  to  do  with  delays  within 
the  transceiver's  CW  wave  shaping  cir- 
cuitry). It  also  cautions  that  if  the  duty 
cycle  is  too  low,  full  peak  envelope 
power  may  not  be  reached. 

The  manual  further  touches  upon  the 
problem  of  wattmeters,  both  averaging 
and  peak-reading  „.  not  all  peak-read- 
ing meters  are  truly  peak-reading! 
Your  peak-reading  wattmeter  should 
read  the  same  as  an  average  reading 
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watimctcr  when  ihc  MFJ-214  I^  in  the 
Calmer  Tune  mode.  When  in  the  Pulse 
TuLic  iiiudc,  however,  a  true  pcak-icad- 
ins  meter  mav  read  a  somewhat  hii!her 
afiiphrier  output  wattage.  This  is  due 
to  both  ALC  Ibldhack  and  power  sup- 
ply vuliaye  sag  during  full-power  oui- 
put  t>peralion  of  your  SSB  tincar. 

MFJ  suggests  thai  the  ideal  position 
lor  the  pulse  rate  and  the  duty  cycle 
controls  is  achieved  w  hen  an  accurate 
peak  meter  reads  maximum  output, 
and  then  the  controls  are  moved  just  a 
tad  beyond  ihal  point  (prcsunYubly  to 
allow  Inr  some  variation  in  b;ittcry 
voltatzc  within  the  '214).  Thoimh  the 
manual  misses  this  poiiu.  all  oC  this 
can  be  done  with  the  linearamplider  in 
I  he  standby  mode,  using  only  the 
transceiver's  '^barefoot"  output  power 
(generally  lUO  watts  for  most  current 
HF  transceivers).  Once  these  controls 
have  been  set,  then  the  linear  amp  can 
be  placed  in  the  "operating"  miKje  and 
safely  tuned  with  the  reduced  average 
power. 

1  found  that  with  my  slalinn  setup, 
the  pulse  repeliiion  rate  control  runs  at 
about  inid-ranse.  and  the  duty  cvcle 
control  just  a  bit  clockwise  of  mid* 
ran  ye.  This  siwts  me  a  rcadin"  of  50 
watts  on  my  averaging  inline  wattme- 
ten  and  100  watts  on  my  peak-reading 
wattmeter,  with  my  HF  transceiver  op- 
cratiiii:  "barefoot''  into  a  52-ohm 
dummy  load  .,.  just  what  1  waiu.  1  can 
then  switL-h  my  linear  inline  and  take 
my  time  tuning  it  up.  confident  that  the 
linear  is  pretty  much  "loafing  along/' 

At  the  25  Hz  {or  so)  pulse  repetition 
rate,  my  averaging  meters  show  very 
little  bounce.  If  you  find  that  \ours 
bounce  too  much  at  these  seltinos.  in- 
encase  the  pulse  repetition  rate  and  lower 
the  duty  cycle  somewhat  until  your 


averaging 


Photo  A,  Jlie  MFJ-214  Amplifier  Saver. 
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shows  about  one-half 
of  your  transceiver's  fiill  CW  power  out- 
put* Then  you  should  be  all  set. 

Watch  the  words  ^'average''  and 
"peak."  The  w  hole  idea  behind  using 
the  MFJ-214  is  to  keep  the  average 
power  low\  while  allowing  the  linear 
amplifier  being  tuned  to  reach  full 
peak  power  ...  but  only  for  part  of  the 
cycle.  Thai's  also  the  whole  idea  be- 
hind balancing  the  pulse  repetition  rate 
and  the  duty  cycle  controls,  ^Tiat  we 
want  to  do  is  to  get  the  amplifier  to  go 
to  its  peak  output  for  a  long  enough  pe- 
riod so  that  wc  can  read  the  meters,  but 
also  for  a  short  enough  period  so  that  the 
amplifier  is  rimning  at  about  half  power 
as  far  as  the  adverse  heating  effects  are 
concerned.  That's  the  bottom  line:  keep- 
ing the  avenuie  hcatins  power  to  one- 
half  or  so,  w^hile  pushing  the  amp  to 
peak  power  part  of  the  lime. 

The  manual  also  stresses  that  a  peak- 
reading  watuiieler  is  not  needed  to  ad- 
just  your  linear  amplifier  cottecily 
u=*ing  the  MFJ-214  Amplifier  Saver 
As  they  put  it:  **When  the  amplifier  is 
tuned  lo  produce  maximum  average 
power,  when  driven  with  a  constant 
rale  and  duty  cycle  pulse,  it  is  almost 
certainly  tuned  lav  maximum  peak 
power."  The  manual  also  states  that: 
"The  least  damaging  and  cleanest  PA 
tuning  condition  generally  occui\s 
when  the  PA  is  peaked  slightly  beyond 
maximum  output*  in  a  direction  that 
OPENS  or  UNMESHES  the  loading 
capacitot:.." 

It  also  warns  about  not  having 
enough  of  the  amplifier's  loading" 
capacitor  in  the  circuit  before  applying 
full  exciter  power  Undercoupling  an 
aniplifier's  tank  circuit  can  cause  the 
plate  tank  voltages  to  rise  beyond  the 
raiings  of  some  of  the  components  nor- 
mally used  in  an  amateur-grade  PA 
tank  circuit  and  thus  can  result  in  arc* 
over  or  other  high-\oltage  induced 
problems. 

Thai  pretty  much  covers  both  the  op- 
eration of  the  MFJ-214  Amplifier 
Saver  accessory  and  the  gnidance  on 
its  use  provided  by  the  accompanying 
MFJ  manual.  When  you  factor  in  Llie 
current  price  of  lubes  and  other  com- 
ponents that  can  be  stressed  beyond 
their  limib  by  using  the  old-fashioned. 


steady-state,  ''hurry-up-and-time-it-fast" 
CW  key-down  method  of  linear  ampli- 
Iter  tuning,  the  modest  price  for  the 
MFJ-214  seems  almost  insignificant 
Tliink  of  it  as  a  kind  of  insurance  policy 
against  needless  stresses  on  your  linear 
amp. 

The  MFJ-214  sells  for  S49.95.  and  is 
neaUy  built  on  a  double -sided  glass- 
epoxy  printed  circuit  hoard.  Il"s  con- 
tained inside  a  black  aluminum  box 
measuring  three  and  a  half  inches  wide 
by  one  and  a  half  inches  high  by  four 
inches  deep,  witli  just  enough  room  to 
accomnKtLlate  the  circtiitry  and  the  inter- 
nal nine-volt  battery.  It  draws  about  10 
niA  from  the  battery  while  in  operation. 

The  only  shortcoming  that  I  Ibimd 
witli  the  '214  was  the  lack  of  an  on/off 
power  indicator.  It's  a  liltle  too  easy  to 
leave  tlic  unit  turned  on,  forgetting  that 
the  internal  battery  is  wasting  away 
unnecessarily.  Sacrificing  a  couple  of 
more  mA  bv  includimi  a  flashing  LED 
power-on  indicator  would  have  been  a 
20iHl  addition  at  the  factorw  but  ifs 
also  one  ihai  can  easily  be  added  by 
the  buyer  should  it  prove  lo  be  needed 
at  a  later  date. 

How  to  get  one 

MFJ  products  are  carried  by  must 
ham  dealers  nationwide,  or  you  eaii 
contact  MFJ  Enterprises  directly  by 
calling  (601)  323-0549  or  i60l)  323- 
5869.  You  can  send  a  FAX  to  them  at 
(601)  323-6551  or  send  an  F-mail  lo: 
[lech i n to @m ljcnterprises.com J.  MFJ 
also  has  a  nicely  done  Web  site  at 
[hltp://www.mljenterprises,com/]  with 
downloadable  informalion  online  as 
well  as  links  to  oiher  amateur  radio-re- 
laled  Web  pages. 

B}  the  way,  MFJ  has  a  \ery  cus- 
lomer- friendly  manual  policy  (bul 
please  don't  abuse  it).  You  can  request 
a  liiee  manual  for  any  MFJ  product  he- 
lore  you  buy  it,  so  that  you  can  see 
what's  involved  in  its  setup,  operation, 
and  maintenance  before  committing 
your  dollars.  Now  ;/?<'// '.v  a  customer- 
friendly  company,  but  you  know,  it 
probably  saves  them  lime,  trouble,  and 
nit  nicy  in  the  long  run  because  of  Fewer 
returns  from  dissatisfied  customers.  It's 
smart  business  practice  and  others 
be  well  advised  to  imitate  it. 


Number  2t  on  yaur  Feedback  card 


The  Ideal  Log? 


This  computer-style  card  file  may  he  for  you. 


Robert  Shrader  W6BNB 

11911  Barnett  Valley  Road 

Sebastopol  CA  95472 

[w6bnb@aoLcoTn] 


One  ol'  lifers  litllc  challenges: 
When  contacting  a  station  you 
are  sure  you  have  worked  be- 
fon:.  vvhal  was  . . ,  the  operator's  name? 
Station *s  QTH?  Date  last  worked? 
QSL  situation? 

Do  these  questions  ring  a  bell?  Of 
course^  if  you  keep  no  log  there  is  not 
much  that  can  be  done  about  these 
questions  except  to  delve  back  into 
your  super-duper  memorv.  The  sini- 
plest  solution  for  normal  folks  would 
be  to  keep  a  card- file  log. 

When  first  reccivins  General  or 
Novice  licenses,  usually  one  ol"  the 
first  goals  of  amateurs  is  to  talk  to  as 
many  high-frequency  DX  stations  as 
possible  around  the  world.  For  many 
of  us  ttiis  mild  form  of  madness  in 
making  only  DX  contacts  wears  thin. 
After  a  while  it  is  found  to  be  more 
satisfying  to  intersperse  our  DXing 
with  talking  about  a  variety  of  interest- 
ing amateur  radio  or  other  topics  with 
amateurs  on  the  air  by  phone,  CW,  and 
so  fonh^to  ''rai!-chew"  with  them. 
Eventually,  those  10-  or  l5-second  DX 
contacts  may  even  be  given  up  entirely 
over  the  years. 

The  logging  method  described  here 
is  somewhat  the  same  as  logging  with 


a  computer,  except  thai  no  com]3uler  is 
required.  It  is  good  not  only  for  DXers, 
but  also  is  reallv  areal  for  ras-chewers 
on  all  of  our  MF,  HF.  VHF,  UHF,  and 
SHF  bands.  \Mien  you  learn  to  enjoy 
rag*chewing,  you  will  find  it  helpful  to 
keep  a  log  of  pertinent  items  of  intcir- 
mation  about  operators  who  have  been 
worked  before.  Unfortunately,  if  vou 
use  a  common  logbook,  it  may  take  a 
lot  of  Icafins  back  through  manv 
logsheets,  or  even  logbooks,  to  find  a 
'*w  orked- before  '  station 's  caUsign  and 
to  determine  what  previous  notes  can 
tell  you  about  that  other  operator.  If 
you  have  some  items  about  the  other 
person's  activities  readily  available  in 
your  log,  you  can  develop  a  much  more 
enjoyable  and  worthwhile  second,  third, 
or  even  more  frequent  QSO. 

Leafing  back  through  a  logbook  for 
information  about  a  previously  worked 
station  can  waste  a  lot  of  time,  espe- 
cially if  vou  haven't  worked  thai  sta- 
tion  in  several  years.  The  best  way  to 
beat  the  leafins  back  is  to  use  a  cand 
file,  with  one  card  for  each  station,  no 
matter  how  manv  times  it  is  worked,  I 
have  used  a  card-file  log  for  more  than 
25  years.  It  is  possible  to  put  about  20 
QSO  entries  for  a  station  on  one  file 


card  if  both  sides  are  used.  When  rag- 
chewing  on  any  band,  many  stations 
will  be  worked  several  times  and  you 
get  to  really  know  the  other  operau>rs. 

A  card  file  is  interesting  to  use. 
Other  operators  with  whom  no  contact 
has  been  made  in  some  time  may  be 
astounded  when  they  are  addres.scd  by 
name,  are  asked  if  they  are  still  in  the 
same  QTH  (which  is  named  J.  are 
asked  if  tliey  are  using  the  same  rig 
(which  is  also  named),  and  are  told 
how  long  it  has  been  since  the  last 
QSO— in  '85,  '9K  '97,  or  whenever! 

Many  amateurs  have  tried  card- file 
logs,  but  given  up  after  a  while,  be- 
cause they  went  about  it  in  the  wrong 
wa}.  I  know  I  did.  Then,  after  many 
years  of  using  regular  logbooks  again, 
I  felt  there  had  to  be  a  better  way  to 

m 

keep  track  of  stations  worked.  So  I 
went  back  to  file  cards  again,  but  this 
lime  I  devised  a  better  method — one 
that  really  works. 

One  difficulty  with  file-card  logging 
is  not  being  able  to  determine  what 
stations  were  worked  yesterday,  or  last 
week,  or  last  month.  There  is  no  way 
to  do  this  with  file  cards  alone.  How- 
ever, there  is  a  veiy  simple  fix  for  iliis.  Use 
a  little  four-by-six- inch  spiral-bound 
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noiebook.  Jot  down  the  day's  dale  on 
the  first  free  line  uivU  after  ihai,  ihe 
callsign  of  each  station  as  it  is  worked 
that  day.  Witli  such  a  httle  noiebook,  a 
quick  review  of  all  slations  worked  re- 
cently is  readily  availabie.  Full  infor- 
mation about  Lhesc  stations  will  be  on 
their  file  cards.  Other  uses  for  such  a 
notebook  mi^hi  be  to  loe  the  calls  of 
stations  checking  onto  regular  nets. 
times/lrcquencies/rcsults  of  tests  made, 
and  callsigns/linie/hands/ninde/elc, 
when  contesting- 

The  secret  of  the  successful  use  of  a 
file-card  system  is  ihe  file  cards  usecL 
It  is  possible  to  buy  three-by-five-inch 
file  cards,  of  course,  hot  they  are  rather 
thick  and  are  expensive.  More  impor- 
tant, because  they  are  thick,  not  many 
will  fit  into  any  reasonably -sized 
fUebox,  What  is  the  best  alternative? 
Simple,  With  a  paper  cutter,  cut  two  or 
three  pieces  of  statidard-size  (eight  and 
a  haU  by  H  inches)  20-  or  16-lb,  typ- 
ing or  computer  paper  (cut  down  the 
middle,  vertically)  into  strips  1 1  inches 
long  by  four  and  a  quarter  inches  wide. 
Cut  these  strips  horizontally  into  four 
*'cards/^  each  four  and  a  quarter  inches 
h\  two  and  three  quarters  inches.  You  | 
can  fit  about  500  cards  this  thin  into 
each  two  inches  of  storage  box  length. 
The  12-inch-long  box  suygcsied  below 
will  hold  ahoul  3000  cards  and  leave 
enough  room  between  cards  to  allow 
adequate  fingering  space.  If  you  have 
no  paper  cutter,  a  li>cal  printer  can  cut 
half  a  ream  of  paper  to  the  correct  di- 
mensions. Make  sure  all  cards  are  ^x- 
acfh  the  same  heieht!  The  width 
dimensitni  of  tile  cards  is  not  too  criti- 
caK  btil  the  height  of  all  cards  must  be 
the  same  or  there  will  be  trouble  trying 
to  finger  through  them  when  they  are 
filed.  Ti  might  be  belter  to  cut  them  to  a 
two  and  one-cightlis-inch  height  so  they 
will  he  oniform  in  heiizht.  Variations  in 
the  lUinch  paper  height  seem  lo  be 
more  or  less  common  when  paper  is 
purchased  from  different  manulacturers* 

A  suitable  file-card  box  is  easily 
constructed.  Glue  and  nail  together  an 
open-top  box  out  of  3/16-  or  1/4-inch 
plywood  pieces.  Cut  them  to  produce  a 
box  witli  internal  dimensions  of  four  and 
tlirce-eighths  inches  wide.  ±12  inches 
long,  and  two  and  a  half  inches  deep.  If 
22  73  Amateur  Radio  Today  *  October  1 998 


QTH 


Address 


OP  S  NAME 


Spouse  s  Name 


E-Mail  Address 


Rtg..^Power 


AnUmufi 


CALL 


Year  Licensed 
Work/Retired? 
Background,  etc. 
CW  Speed 


date/start  time/end  time/other  RST/my  RST/f reqjmode/special  info  from 

QSO/hobbres/heallh/age,  etc. 

date/start  time/end  time/other  RST/my  RST/freq  Jollow-up  on  notes  from  last  QSO, 

etc. 

date/start  time/end  time/other  RST/my  RST/freq7fol low-up,  etc. 


Fig,  I.  One  layout putiern  that  has  proved  stucessfid for  the  auihon 


you  work  with  melaL  it  should  be 
simple  to  fold  and  solder  or  bolt  to- 
gether such  a  box.  Probably  even  a 
heavy  cardboard  might  be  glued  to- 
gether. File  your  cards  in  this  box  by 
their  station  caltsigns.  It  is  handy  to 
tashion  a  holder  for  the  four-by-six- 
inch  spiral-ring  notebook  and  glue  it  to 
one  side  of  the  file  box. 

If  you  are  not  experienced  in  keep- 
ing a  card  (lie  of  amateur  stations,  a 
recommended  method  is  to  file  tirsi  by 
the  station's  district  number  and  then  al- 
phabetically by  the  fir^t,  then  scconi 
and  then  third  letters  following  the  num- 
ber When  there  arc  number-letter  dupU- 
cates,  file  these  alphabetically  by  the 
letters  preceding  the  number. 

Let's  check  some  examples.  Here 
are  some  calls  of  stations  that  might 
have  been  worked: 

W2NSD/1 

W6ECU 

K4N0 

KL7RQ 

W6B0B 

KIAVG 

K6ECU 

N6ECU 

K7NP 

XE3MN 

W4N0 

WA6ECU 

VE2ALU 

These  cards  should  be  filed  by  their 
numbers  first,  then  by  letters  that  follow 
the  numbers,  and  then  by  letters  that  pre- 
cede the  ntmibers.  Any  foreign  station 
callsisns  that  start  with  numbers  and 


then  have  letters  can  be  filed  sepa- 
rately, either  before  or  after  calls  start- 
ing widi  letiers.  Can  you  put  these  in 
the  correct  order?  (Answer  at  end.) 

To  separate  the  different  district- 
number  cards,  use  heavier  but  similar 
height  and  width  separator  cards.  Glue 
small  labels  or  labs  on  them  that 
project  up  above  the  separator  card 
tops  about  one-quarter  inch.  (Standard 
three-bV"fivG  cards  can  be  cut  to  this 
shape  and  work  well.)  On  the  tab,  print 
with  a  black  felt  pen  the  1 ,  2,  3, 4,  5,  6. 
7,  8,  9,  and  0  disirici  numbers  lor  the 
calUign  cards  which  will  be  filed  be- 
hind them.  The  KIAVG  card  in  our 
examples  would  be  filed  behind  the 
separator  card  labeled  'M/'  The 
VE2ALU  card  would  be  11  led  alter  the 
"2"  separator  card,  and  so  on. 

Since  I  live  in  the  very  large  W6  dis- 
trict, I  follow  my  sixth  district  separa- 
tor card  with  26  similar  separator 
cards,  except  that  these  are  alphabeti- 
cally labeled  with  ^^A."  "B."  'Vr  etc. 
All  of  the  many  sixdi  district  cards  are 
filed  alphabetically  by  the  letters  fol- 
lowing the  disirici  number  and  behind 
the  sixth  district  separator  card.  Since  I 
am  surrounded  by  sev  eral  nearby  sev- 
enth district  states,  I  also  use  alpha- 
betical separators  with  these  cards. 

If  possible,  it  is  best  lo  fill  out  the 
file  card  for  any  CW,  SSB,  RTTY,  etc, 
contacts  while  the  other  station  is 
transmitting.  For  CW  QSOs,  this  re- 
quires an  ability  to  copy  in  your  head. 
If  copy  is  made  on  paper,  the  card  can 
be  made  out  at  the  end  of  the  QSO. 
Don't  wait  until  sometime  later  to  do 
it,  or  you  may  gel  into  trouble.  As  soon 


as  a  CQ  is  heard,  or  when  entering  into 
a  QSO,  if  you  called  the  CQ,  checlc  the 
nte  lu  see  if  the  other  station  has  been 
worked  before.  Il  is  OK  lo  send  *'QRX 
min"  lo  allow  checking.  If  this  is  not 
done,  you  may  w^asle  time  making  out 
a  second  card  for  a  station  worked 
previously.  At  ihc  end  of  the  QSO,  when 
all  of  the  information  wanted  is  entered 
on  the  file  card,  enter  the  station's 
callsign  in  the  notebook,  tile  the  card. 
make  out  a  QSL  if  this  is  desired,  and 
you  are  ready  for  the  next  QSO. 

You  can  enter  information  on  the  file 
cards  using  various  schemes.  One  lay- 
out system  that  has  been  found  suc- 
cessful goes  like  this:  In  the  top 
left-hand  comer,  write  the  station's 
QTH;  below  that,  the  address  if 
wanted;  and  below  that,  the  E-mail  ad- 
dress if  wanted.  Middle  top,  two  lines: 
op's  name,  then  spouse *s  name.  Top 
right,  four  lines:  callsign;  year  li- 
censed; op's  work,  or  retired?;  and 
background/other  info.  See  Fig.  I. 

Next,  three  entries  lined  up  straight 
across:  station's  rig/power  at  left;  an- 
tenna info  in  middle;  and  CW  speed  to 
use  at  right. 

Then  we  begin  our  QSO  entries, 
starting  at  the  far  left  and  continuing 
across  the  card,  using  as  many  lines  as 
necessary.  Each  entry  looks  like  this: 
date/start  time/end  time/other  RST/my 
RST/freq./mode/any  special  info  from 
the  QSO,  e.g.,  hobbies,  surgery,  new 
car,  age,  etc, 

The  next  entry  would  be  the  same, 
except  that  "special  info"  might  in- 
clude follow-up  on  the  previous  entry. 

The  difference  between  the  start 
time  and  the  end  lime  can  indicate 
what  kind  of  a  rag -chew  it  was.  A  10- 
minute  or  less  QSO  indicates  that  there 
was  not  much  of  an  interchange  of  in- 
teresting information.  A  QSO  with  a 
2{)-  to  60-minule  difference  says  that  a 
lot  of  infttrmation,  probably  quite  in- 
teresting, was  exchanged  and  that  here 
is  a  gotxl  rag-chewen  Circling  the 
*'age"  number,  if  one  is  given,  may 
help  to  determine  what  subjects  might 
be  used  during  any  upcoming  QSO. 
The  lasl-worked  date  is  helpful.  Work- 
ing the  same  station  too  often  may  not 
be  a  good  idea.  For  short  DX  contacts, 
a  call,  starting  Lime,   frequency,  and 
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Individual  Cells  -  Replacement  Packs  -  Lead  Acids 
Rebuilding  Service  -  O.EJVI.  Assembly 

for 

^Handheld  Radios  "^Laptops  ^Cellular  Phones  '^Camcorders 
*  Portable  Scanners  *Test  Equipment  *  Power  Tools 

Check  into  our  rebuilding  service  -  Substantial  Savings  over  NEW! 
Convert  your  pack  to  NiMH!  Same  size  pack  -  HIGHER  capacity! 


Call  for  a  price  list  or  visit  our  website:  www.mcdladyxom      (] 
RO.  Box  1485  Perns,  CA  92572^1485 
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Amplifiers,  ATV  Dow^n  Converters  &  Hard  to  Find  Parts 


LINEAR  AMPLIFIERS 


F*C  boand  and  ccifuplcte  pmn  imX  tt>r  HF  ampHfter^  described  Ift 

Bullatlns: 

AN779H  t20WJ 

AN779L  (SOW) 

AN7&2  (I401r\'^ 

EB63  i\m\'> 

AILIOS  C30QVV) 

AN73S  pOCiW> 

AR3t3  (TOOW) 

Ee27A  iJOQW} 

EB104  (tmW) 

AR347  {HHKfW) 


2  Uetar  Ainfilltiefs  (144-i4a  M.H^} 

(Kjj  or  Wired  ami  Teslfd) 

3SW  -  Model  335A.  S79.05^TO9  95 


ATV  Down  Converaan 
{Kit  or  Wirftj  3gvi  Tesitdi} 

Motki  ATV  3  H2£h450) 
tea  AS  '  PET) 
S49.95/$6S3S 

Model  ATV-4  (902-926} 
[QaAS  -  FETl 

$5S.9S.'S79.95 


HARD  TO  F^MD  PARTS 


1  HF  Power  T™naistqr& 

^  BrDBjdtiand  HF  TransfcrmarB 

*  Chip  Cflpi  -  KjDmet^ATC 

*  Mtftfilclad  Macn  Cape  ■  UnalciVSemco 

*  ARCO/SPflAaUE  TriinmBf  Ci^acttora 
We  can  gel  pj»  vuuhJv  any  ftF  Er4rL!iJalciT< 
Cai  us  for  ^dmve"  tmd  A?  Antf  ^»rts' 


For  detailed  mformation  and  prices,  call  or  write  for  a  our  free  catalog! 


ADDITIONAL  ITEMS 


HmI  Sink  UalAriiil 

McxSot  »9  Heal  &nk  (C^  %\Tn\  r  i  S?4  00 

Low  Pcu  Plltert  (up  la  SOQWli  %Qr  harman^a, 
Sp«Ciy  lOM,  15R  j^M.40M   6CM  or  i&OM 
HF  5<pittBfs  iind  C«nb4r»fa  up  to  2KW 


Add  %A  5D  fof  EiKifipifvg  and  harkiUing 


t!JP-' 


CIRCLE  SS  ON  READER  SEF1VICE  CARD 


THE  ORIGINAL  WD4BUII 

HAM  STICK^** 
ANTENNAS 

lor  HF  MOBILE  OPERATION 

$1 9'°  each 


TiiiC'  an\)[  ligtiivvEjghi  HF  nialiil:' 


i 


CaLt 
9175 
9140 
aT30 
9't20 
9117 


-  MoooGAfidarK  tor  75  to  6  meters 

-  Very  aigged  fit>efgiaa&  &  EtBin««s 
s**al. 

<  Teldscopds  fof  $asy  «d|usTmefTL 

-  3/S  X  24  TPI  ba&e  Ma  most 

-  Low  profile  &  low  wind  load. 

-  Needs  na  Etprings  or  guys 

*  Conipleie  lurting  &  matching 
tn^lfuclions  indLitl€id 

*  Approximatety  7  ft  \alL 

-  60Q  wans. 

Cat.'  BamS 

StIS  ISiTwtefs 

9112  \2  meters 

9110  10me!era 

9106  6  fTwmra 


#11  AT  LAST!! "% 

2  METER  ANTENNA 
NO  GROUND  REQUIRED 

-3DbGvi 


*RVs 


100' 


rqqlvarg 


Band 
75  fnaters 
40  mttors 
30  meters 
20  meters 
1 7  meters 


*Bcyda6 
*Mokicyde& 

>  Can  te  Lsed  «#i| 

groirdptane 

CAT  #  HW-I 

$44** 


"MM  bosenxut 

'CWy4Crirf 

07-7ph 

•Ad^psrandUy 

moui  avaiacia 

'Pami  Pendng 


^     UCENSE  PLATE  "^ 
^  MOUNT 

*  Mounts  behind  licenaa  pime 

-  Mount  is  qonstrudod  of  type  304 
Statniess  Steel 

-  Compkdte  witti  S/S  hardware 

*  for  Antsnna'i  with  3f'B'  Jt  24  Thread 

*  Acc«pi3  PL-2Sd  Oirea 
•^  Ground  «trap  inohuOed 
« Cornplete  mounting  tnstructtorv 

hociuded 

100  %  MADE  IN  USA 


$44 


9S 


CAT  #TM-1 


Trt-Magnetic  Mount 

yOOEL  375 


Lakeview  Company,  Inc. 

362a-9A  Whitehall  Rd,  Anderson.  SC  29626  ■  864-22M990 

FAX:  864-22S4565  ■  E  (tail:  ft im stick  t^ha msiick.com  •  www  harrstFCk  com 


Only*39 


Naw  wttli  i>o-iusl 

ii3|  suiinlts^  %l«el 
iKirdwuPF 


S5 


ALL  100^  MADE  IN  USA 


Add  S7  per  order  kit  SfH 


'  Holds  af  Hmvidf 
Ar^r/1^  and 
majiy  iXisr^. 

*Owof  400ffpf 
hoUng  pcMor 

*T2*x14'lDaEpnrTL 


'3^x24  tvoed 
mounttig 
•  15^  RG  58  ocsax 

CQTErycBon. 
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O/TOf /?  TODMl^r 


R^ck  Ctiassis 


M9PEU     W  1  D  r  14 


t'nu-r     ivi.ii'hk    w  ^  p,  H  M   _    PRICE 


^  SESCOM*  jr4C»  MrtcaiTiese^cDni  com 

Z100  WARD  OB.,  HEtJDERSON.  HV  Sm^h  USA 
ORDERS  ONLY  900-G34.-3457 

TecEi  Lina  V02-b63-3893  (vrtfllta^^s  6  srr.  -  4  mi  PiTl 
Office  7(|2-Sfi€-34(M)  Fox  702-565-4320 

FAX  TQU-fHM Ua ^ CmadB (Mex£0 (Utl  IS  first)  dOO^Sl  2749 


E 


li 


CIRCLE  ie7  ON  RfeADER  SERVICE  CARD 


REPEATERS 


6  m,  2  m  &  440 

ON  YOUR  IltEQLJKNCY 

tuned  readv  tt>  };o* 

$349.95  to  $609,90 

depending  on  control  and  power. 
CwvtroLs:  basic  to  autopatchh  oice 


Micro  Comimter  Concepts 

8849  (hiin  Tree  Ave 
Ne^v  Port  Richej ,  FL  34653 

727^376-6575 

http://homel.gt^^ii«^'k4lk/nKT 

VlSAjMCCksXOD^^ 

CIRCLE  160  ON  READER  SERVICE  CARD 


BIOELECTRIFIER 


PLANT  GROWTH  STIMULATOR 


•  COMPACT  SIZE.  4  5"  X  2  25"  X  1" 

•  ADJUSTABLE  OUTPUT  UP  TO 
25  VOLTS 

•  STAINLESS  STEEL  ELECTRODES 

•  WIRED  AND  TESTED 


FOR  MORE  INFORMATION 


SEND  SASETO: 


SEAGON  COMPANY 

5541  OAKVILLE  CENTER 

SUITE  215 

ST  LOUIS.   MO  63129 
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perhaps  S-meter  report  in  the  nolcbodk 
may  tK!  all  ihai  is  needed,  using  no  file 
card  at  alL 

When  0  CQ  is  heard,  check  the  files 
10  see  if  that  siaiion  has  been  worked 
before  and  to  see  if  it  seems  desirable 
to  do  it  again.  Unrewarding  QSOs  can 
be  red  inked  around  the  callsign  so  that 
you  may  noi  bother  to  answer  ihat 
station's  CQ  again.  For  example,  if  a 
CW  operator  has  a  poor  fist,  won't 
slow  down  for  you,  uses  inappropriate 
laneuasie,  is  unfriendly,  or  doesn't  want 
to  carry  on  a  conversaiion,  a  red  line 
around  the  callsign  on  the  card  might 
be  warranted.  Conversely,  blue-ribbon 
QSOs  might  be  indicated  with  a  blue 
line  around  the  callsign. 

QSO  times  can  be  kept  in  UTC,  al- 
though local  2400-hour  time  has  its 
advantages.  First,  it  requires  no  mental 
gymnastics  to  tell  what  pait  of  the  day 
the  QSOs  on  a  file  card  took  place. 
Also,  if  a  QSL  is  to  be  sent,  it  lells  the 
other  operator  what  time  of  day  it  was 
at  your  location  when  the  path  was 
good,  without  having  to  figure  it  out. 
When  making  out  a  QSL  Lo  a  foreign 
station  who  only  uses  UTC,  since  you 
know  the  difference  in  hours  between 
your  local  time  and  UTC,  just  add  thai 
number  of  hours  to  your  local  time  to 
give  the  QSO  time  in  UTC. 

Over  the  years  you  might  need  to 
double  the  size  of  the  file  box,  or  you 
may  want  to  keep  DX  file  cards  in  a 
separate  box.  Any  second  similar  box 
can  be  glued  or  soldered  to  the  side  of 
the  first  one. 

It  is  handy  to  be  able  to  slide  the  file* 
card  box  under  the  rig  lo  provide  a 
clear  operating  position  on  the  desk  or 
tabletop.  To  do  this,  the  transmitting/ 
receiving  equipment  can  be  placed  on 
top  of  an  inverted-U-shaped  one-inch- 
thick  wooden  shelf.  It  should  be  five  or 
six  inches  high,  at  least  two  feel  wide, 
and  16  inches  deep.  Make  sure  the  up- 
right support  boards  under  the  shelf 
are  screwed  together  securely  with  a 
wooden  backboard  to  give  the  shelv- 
ing adequate  lateral  strength.  The  card- 
file box  will  slide  under  this  shelf, 
making  it  readily  accessible  bui  out  of 
the  way.  Your  key  or  keys  may  be 
mounted  in,  or  will  slide  into,  this  off- 
ihe-operaling-posilion  area,  as  will  a 


handheld  microphone,  preferjbly  onto  a 
small  pad.  Equipment  controls  may  be 
more  easily  seen  and  operated  if  the 
equipment  is  mounted  five  inches  or 
so  above  the  tabletop.  Small  loud- 
speakers mounted  in  the  back  of  this 
area  will  project  received  signal 
sounds  directly  at  the  operator,  usually 
making  earphones  unnecessary. 

After  a  decade  or  so  of  card  filing,  it 
may  be  wise  each  January  to  go 
through  all  nearby  district  cards  and 
remove  those  showins  no  contacts  in 
the  last  10  years.  The  number  of  file 
cards  should  increase  only  slighlly 
each  year  from  then  on  if  this  weed- 
ing-out  pRjcess  is  used.  If  more  fding 
space  is  required,  cards  from  slighlly 
more  remote  states  may  be  weeded 
out,  or  another  box  may  be  added. 
Nearby  stales'  silenl-key  licenses  can 
be  checked  each  month  lo  keep  the  file 
up  to  date. 

When  first  starting  a  card  file,  the  box 
will  have  mostly  open  spaces,  of  ct>ursc. 
Go  back  through  the  la^l  couple  of  log 
pages  and  muke  out  some  file  cards  to 
see  how  things  work  out.  If  you  have 
half  a  ream  of  paper  cut  to  card  size 
(4000  cards),  use  some  of  these  lo  fill 
the  empty  box  space  behind  the  filed 
cards.  If  you  do  your  own  blank-card 
culling,  find  a  friend  with  a  table  saw 
if  you  have  none,  and  cut  some  two- 
and-a-half-by-four-inch  pieces  of  one- 
or  two- inch  scrap  lumber  and  use  these 
as  spacer  blocks  lo  fili  the  empty 
spaces  in  your  box.  As  the  box  be- 
comes filled  with  filed  cards,  remove 
tlie  spacer  blocks.  Always  keep  a  few 
blank  cards  just  ahead  of  the  first  dis- 
trict separator  card  to  provide  easy 
access  to  blank  cards. 

To  indicate  something  is  special 
about  certain  cards,  rub  a  red  fell-tip 
pen  across  the  right-hand  lop  edge  of 
the  card.  This  provides  easy  identity 
when  it  is  filed.  If  you  have  two  or 
three  categories  of  cards  you  want  to 
be  able  to  identify,  you  can  mark  the 
top  edges  with  different  colored  inks 
or  mark  different  portions  of  the  top 
edges  of  the  cards. 

Glue  some  '"gliders'"  to  the  bottom  of 
your  card- file  box  so  that  the  desktop 
will  not  be  scratched  as  the  box  is 
pushed  arotmd  the  operating  position. 


Nothing  Taney  is  required.  Four  round 
pieces  of  eardboard  or  fell,  perhaps 
three  quarters  of  an  inch  in  diameter. 
will  work  nicely.  Position  the  sliders 
about  an  inch  in  from  each  comer  of 
the  box  bottom. 

This  logging  method  will  enhance 
QSOs  not  only  for  you,  but  also  for  the 
other  amateurs  you  contact.  The  most 
interesting  QSOs  usually  occur  when 
you  ask  questions  about  what  the  other 
person  has  done,  is  doing,  or  is  expect- 
ing to  do,  or  how  their  surgery  went,  or 
something  else  you  picked  up  from  the 
last  QSO.  Experience  will  tell  what 
kind  of  questions  to  ask  other  amateurs 
to  produce  the  most  inieresting  re- 
sponses and  what  to  note  on  file  cards. 
Asking  questions  always  starts  the 
other  person  talking,  a  good  beginning 
for  rag-chewing.  A  file-card  log  can 
also  provide  a  fasi  check  for  DX  sta- 
tions, whether  you  want  to  work  them 
again,  whether  they  sent  you  a  card  or 
not,  and  so  on. 

As  I  mentioned  before,  a  computer 
can  be  used  to  do  essential! v  the  same 
thing  as  a  file-card  system.  I  find  it 
much  simpler  to  use  file  cards  than  to 
boot  up  and  gel  into  a  computer  log- 
ging program,  which  also  tics  up  my 
one  and  only  computer.  Any  filing  sys- 
tem is  most  handy  when  right  in  front 
of  the  operator.  Computers  are  usually 
olT  to  the  side  of  tlie  radio  operating 
position.  A  file-card  system  can  be  a 
lot  handier  and  more  readily  available. 
Rag-chewing  and  other  QSOs  will  be 
made  much  more  interesting  if  file- 
card  logging  is  used. 

Finally,  a  reminder  that  any  filing 
system  is  only  as  good  as  its  filer.  Did 
you  get  your  cards  filed  correctly? 
They  should  be: 

KIAVG 

VE2ALU 

W2NSD/1 

XE3MN 

K4N0 

W4NO 

W6BOB 

K6ECU 

N6ECU 

W6ECU 

WA6ECU 

K7NP 

KL7RQ. 


I 


HamCair**  CD-ROIW 

U.S.  A  Internaiional  •  Over  1.490.000  listings 


the  HaTTiCaii"*  CD- ROM  allows  you  lo  took 

up  over  1 .490.000  caisiffis  tram  all  oveT  t-  ^ 

world,  fhdudnfi  over  300  cal  areas  Over 

1 0e.OOO  newimd  updated  Ir^matJona  I 

Istifvgs  on  the  April.  t998  edirnOA* 

The  san»e  CD  works  in  OOSWVidows  3. 1 .  and  Windows 
95.  Lookypham$  by  call.  name,  address,  city,  state,  postal 
code^.cdijnty,ar>d  Country.  View photogra|3tis0^t included}, 
ed!t  vecor^s  (n  ow  jrici  LtcJrng  'ax  nymber).  and  catcu^a  !e 
beam  tiead  i  n  g  and  dl  stanca. 

ipaiadispiayad;  cal^sign, class,  naFne, address,  license 

Issue  date,  expiration  d  aia ,  biftti  da  re  (over  676 ,  000  U .  S. 

bj  rthdates  Bt  il  I  in  data  ba  s^  ] ,  pre viou  s  oa  i  i  (s },  previous 

class,  lat  Itude ,  longil  ude,  grid  ^q  uare,  county.  Om  e  zon  a , 

e-mail  address,  QSLmanager,  and  WWW  URL. 
♦Displays  precbe  latilude,  longUude,  and  grid  square  for 

a  Im  DSI  every  U.S.  and  DX  c^il . 
*Ca  leu  la:es  beam  heading  and  distance  from  your  station 
•Enhanced  ^abelpnntingfor Windows.  Select  pf inter,  toni 

and  print  any  size  label  Labe  I  size,  margans,  colwrrns. 

and  raws  are  iuUy  configurabJe,  Supports  (Xfpy  &  paste. 


Also  on  HarriCatt™  are  Over  144,: 
from  oU  to  new  cans,  over  60.000  e-nialedk^9ssee,cw«r 
3.500plM3AQS,  l9tOWv«nitycait5and  muc^  more. 

HamCair"*  IS  sli  kist  S50.Q0  plus  $5.00  Shipping 
US,  18.00  imsmational. 


5UCKMASTCT 

j  €1 96  Jefter&DfT  Highway 

'j  MineraJ.  VA  231 17  USA 

e-mail:  iitfadbuclLcom 


WANT  TO  LEARN 


Morse  Tutor  G<>ld  from  G.GT  Ju  is  the 

answer  for  beginners  and  experts  alike. 

"^Get  iIk  software  tth;  ARRL  sells  arni  uses  to  create 

practice  and  lest  tapes:  and  Morse  Tutor  Gold  is 

appTo\'tfd  for  \'E  exanis  at  all  kHV'is, 

'Since  1 9®"»G<im  has  gmdednaatl)'  2Q.0O0  turni*  and  pRSFpfrtive 
hami  sFPund  the  wo6A  throt^  provoi  ^trucrui ed  ks^ons  zmd  a 
vjn^  ofdMacKf ,  wtird  uul  convErsadtknri  <tnlB  Siu^ghl  forward 
niieruis  ma^vc  llw  ptoces*  iimptc  and  fim- 
■Thti  program  feariirci  easy  and  speed>'  *e[r!Ji*tal[tiaun+  randcim 
cbitrjcter  drill*  with  the  characters  y*iti  sdi?cii  ni>d  you  can  crsire 
your  owTi  drilh  or  imporr  rexi  fiJes,  You  cm  E>pa  wlmt  you  heai  or 
copy  by  liand  Eincl  see  the  results  on«  Hitc  ai  ii  tmta.  Pick  ilie 
Fanisworlh  yi  tJl^  #lnTidard  ineEliod,  Mlijct  Ui<;  tone  &[?qiiifrLii>' most 
comfortable  foryciu  or  selecl  your  code  ipeed  in  teittlii^ora  word  per 
minuli!  For  aW  DOS  conrpul^rs   You  ari  alwaya  in  command, 

Ccltificd 


by 


Sound' 


^  '■">"-■ 


M  ofir  T  iiror  Gfliil  its^s  your  irilemAl  speaker 
{If  (oundlxxird:  .AiKl^ifyoii  u^  a  s<>iilid  board 
^lorftf  1  «lw  G*t4  i^ujtjKkftt  volume  contrd 

^^tnd  EEuter  and  die  Sdund  BkH^  Comp^S»h^' 
'«c*  arc  trdddrnarfc>  ctfCnsmv^  Tethjiio4i3f\'  L:d 


\^,iil..r  >  £linj  dealers,  ttk  AKKL^i-Mrad 529.95 
*  H  >^U  iCA  rfSidcflt^  a4d  ^iUl  t»M  td: 

VAmTL  P.O.  Bo\  iKl5,  Dein.  S\^  Nc*]»ii  BeadL 
C  A  92459       Spcciiy  5  V4  or  5  Jj  iodi  dhL 


cmcuE  laa  oh  REAOEin  sei^vice  card 
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http://www.rossdist.com 


BE  THE  FIRST  to  tall  Norman  al  800^677* 
BS38  and  benefu  from  this  1/30  pag^  ad  ^^pace 
next  month  for  onl^^  $4U.OO. 

Thai's  50*?^  OFF  the  regular  rale! 
800-677 -8»3S 


HF 

+  6M 

IF<I>SP 


*^?COM 


IC-756 


hffk  Out  OiirSpedsUs!  Wt*n  On  The  \Uh, 
ROSS  DISTRIBUTING,  Ih  a. Si£f  Snwt Ptcaon ^  >:_:.. 


Cif^CLE  254  ON  J^EAD^R  SERVICE  CARD 


lII^K! 


liHiiii 


iiipemPHGx 


¥3 


High     BATTERIES  Memory  Free 
Capacity       (800)  634-81 32  NiMH!     - 


V   SUPPLYING  AMERICA'S  BATTERIES  FOR 

OVER  15  YEARS! 

¥  IN  B-1 2M         12v  @  900  m  Ah  for  \acsu 


BUY  DIRECT!! 


'MMuma 


over 


,¥  FNB-27M 

PB-34M 
¥  KBP-22SM 


Offer  expires  necember  3  K  t  *^S. 


I2v  @  900mAh  for  Yacsu 
9,6v  @  900niAh  for  Kenwood 
12v  @  1 350mA h  for  Alineo 

Above  are  \  %ear  warrantv  NiMH 


£1 

O 


i-3 
> 


P 


Charge  NiMH  &  NiCD!! 


CALL 


Universal 


^  Charger! 

NOW  ONLY 
^  $49.95!! 

FREE  GIFT! 

Policies  &  prices 
ubject  to  change 
without  notice 


o 


c^ 


fj 


'^ 


VS 


Amateur  Radio  *  Cellular  *  Laptop  Computer  *  Alarms 


Advanced  Battery  Systems,  Inc.  *  300  Centre  Street  *  Holbrook,  MA  02343 

(781)  7e7-5516  *  Fax  (781)  767^599 


V 
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Hiimber  2G  on  your  FeedbBCfr  csrtt 


Intro  to  Superhets 


Pan  3:  Accessories  and  conclusion . 


Hugh  Wells  W6WTU 

1411  18th  Street 

Manhattan  Beach  CA  90266-4025 


The  addition  of  iccessory  cir- 
cuits allows  the  supcrhct  re- 
ceiver to  be  used  in  many  appH- 
catfons  that  mii^hl  othen^Hsc  he 
avoided.  An  accessory  circuit  in  any 
receiver  is  any  circuit,  other  than  the 
power  supply,  ihal  makes  the  receiver 
more  usefii!  to  the  user  and  does  not 
take  part  in  receiving  the  signal.  Cir- 
cuits falling  into  thai  category  are 
AVC,  AGC  AFC.  noise  limiter,  S- 
meter,  tuning  meter,  squelch,  and 
BFO.  Each  circuit  conlrihutes  to  the 
comfort  and  convenience  of  the  u^cl 

A\C-AGC 

AVC  and  AGC  circuits  are  esscn- 
liatly  the  same  and  are  used  for  the 
same  purpose,  thai  is,  to  reduce  the 
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gain  of  controlled  stages  based  upon  ' 
the  level  of  an  incoming  signal  AVC 
stands  for  Automatic  Volume  Control: 
it  was  used  to  control  receiver  gain  in 
AM  radios  as  shown  in  Fig,  L  The  ob- 
jective was  to  provide  a  means  for  ad- 
justing the  signal  level  at  the  detector 
in  order  to  provide  a  fairly  constant  au- 
dio level  recovery  as  various  stations 
were  tuned  and  when  the  signal  ampli- 
tude of  a  selecled  station  varied  due  to 
propagation  changes.  The  AVC  volt- 
age was  developed  at  the  AM  detector 
as  the  rectified  output  from  the  re- 
ceived sisnal  which  made  the  voltage 
proportional  to  the  amplitude  of  the 
received  signal. 

When  television  came  into  being,  a 
concern  for  con U'ol ling  the  picture 
contrast  developed.  AVC  was  then 
used  in  TV  sets  for  controlling  the  con- 
trast, buL  now  audio  "volume"  was  not 
of  concern  so  the  name  w^as  changed  to 
AGC  for  Auiomauc  Gain  ConiroL  The 
AGC  function  is  now  used  in  manv 

m' 

I  applications  beyond  those  required  in 
receivers. 

Because  the  AVC- AGC  voltaoe  rs  dc- 
\  eloped  at  the  detecion  it  contains  all  of 
the  modulation  pniducts  as  well  as  rep- 
resents the  received  signal  amplitude. 


All  of  the  modulation  products  must 
be  removed  before  the  voltage  can  be 
used  for  gain  control,  and  an  RC  filter 
havins  a  Ions  time  constant  is  utilized. 

AFC 

AFC  is  Automatic  Frequency  Con- 
trol, used  to  counteract  the  oscillator 
drift  in  tunable  receivers.  One  of  many 
available  AFC  circuits  is  shown  in  Fig. 
2.  AFC  in  an  FM  receiver  is  essentiallv 
in  the  same  form  as  the  steering  volt- 
age function  used  in  a  PLL  circuit. 
When  an  AFC  circuit  is  connected  to  a 
tunable  oscillator  the  frcqtiency  ofthe 
oscillator  can  be  varied  by  changing 
the  tuning  voltage  applied  to  ii.  The 
receiver's  oscillator  caji  he  kept  tuned 
to  a  given  station  or  signal  by  apply- 
ing a  DC  voltage  to  the  AFC  circuit 
that  was  derived  from  Lhc  FM  detec- 
tor. The  polarity  of  the  derived  voltage 
deteiniines  in  which  direction  the  osdN 
lator  is  to  be  moved,  and  the  amplitude 
determines  how  far. 

S-meter 

An  S- meter  used  in  i)lder  receivers 

was  an  analog  function  utilizing  a  mil- 
li ammeter  which  was  connected  into 
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Fig.  2,  An  AFC  circuit  impJemenred  with  a  varartor.  Tuning  vottage  is  derived  from  the 
FM  detector. 


Ibe  receiver's  circuit  to  measure  tbe 
relative  signal  strength  of  an  incoming 
signal  The  meter  provided  a  visual  in- 
dication of  signal  strength.  Modem  re- 
ceivers use  an  LCD/LED  bar  for  the 
same  purpose.  At  one  time,  electron- 
ray  lubes,  sometimes  called  cat's-cye 
tubes,  were  used.  They  provided  a  soft 
green  glow  in  a  somewhat  round  con- 
figuration where  a  dark  pie-shaped 
wedge  existed  on  one  side.  The  wedge 
would  get  narrower  as  the  signal 
strength  increased,  and  provided  the 
user  with  an  indication  of  tuning.  The 
wedge  provided  little  in  the  way  of  a 
relative  signal  strength  between  sta- 
tions unless  the  strength  differences 
were  significant. 

Signal  strength  indications  are  rela- 
tive and  not  absolute  because  of  the 
many  involved  variables  that  affect  the 
meter  indication.  In  the  past,  S- meters 
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Fig.  3.  S-meier  circuii.  The  signal  output 
from  the  IF  is  sampled,  rectified  and  filtered. 
The  rectified  voltage  amplitude  is  essenrially 
proportional  to  signal  amplitude. 


had  a  scale  calibrated  in  S-unils  from  0 
to  9  and  decibel  graduations  above  9. 
Each  S-unit  was  equal  to  6  dB  of  sig- 
nal voltage  change  at  the  antenna  ter- 
minals, providing  a  signal  strength 
indication  (0  to  9)  from  0-54  dB.  Sig- 
nal strength  above  S9  was  indicated 
directly  in  decibels. 

The  circuit  for  an  S-meler  is  similar 
lo  that  of  a  basic  voltmeter  having  an 
amplifier  driver,  and  receives  its  signal 
voltage  level  from  any  circuit  in  the  re- 
ceiver that  provides  a  relatively  pro- 
portional response  to  the  amplitude  of 
an  incoming  signal.  Fig.  3  shows  one 
of  the  many  techniques  for  implement- 
ing an  S-mcter  in  which  the  incomini: 
signal  is  sampled  and  rectified,  with 
the  resulLing  DC  voltage  applied  to  a 
meter  within  a  bridge  circuit.  The  tran- 
sistor is  biased  to  obtain  a  *  zero"  indi- 
cation on  the  meter  in  the  absence  of 
an  incoming  signal  The  rectified  volt- 
age, which  is  essentially  proportional 
to  the  strength  of  the  incoming  signal, 
will  drive  the  meter  up  scale,  providing 
the  user  with  an  indication  of  relative 
signal  strength, 

lining  meter 

A  tuning  meter  follows  the  same  cir- 
cuit design  concept  as  the  S- meter,  ex- 
cept that  the  meter  is  a  center- zero 
device.  For  the  tuning  meter  to  func- 
tion, the  detector  must  be  capable  of 
producing  a  DC  output  voltage  relative 
lo  the  incoming  signal's  position 
within  the  receiver's  passband,  A  circuit 
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Fig.  4,  A  tuning  meter  used  with  an  FM 
detecwr  capable  of  producing  a  DC  volt- 
age thai  is  relative  in  auipUtude  to  the  po- 
sition of  a  received  signal  within  a 
receiver  \k  passband. 


configuration  for  a  tuning  meter  is 
shown  in  Fig,  4.  The  meter  obtains  its 
control  voita^e  from  an  bM  dctccton 
where  the  voltage  amplitude  and  po- 
larity follow  the  position  of  the  re- 
ceived signal  relative  to  the  center  of 
the  receiver's  passhand.  As  long  as  the 
received  signal  is  in  the  center  of  the 
passhand,  the  meter  will  indicate  zero, 
but  as  the  signal  moves  to  either  side, 
the  meter  will  indicate  the  chantzc  by 
moving  to  one  side  or  the  other  as 
well 


Having  an  FM  signal  centered  in  the 
receiver's  passhand  is  important  from 
the  standpoint  that  the  quality  of  the 
recovered  audio  will  degrade  when  the 
signal  approaches  the  edges  of  the 
passhand.  A  tuning  meter  provides  an 
indication  of  when  the  receiver  is 
properly  tuned.  Because  of  oscillator 
drift  in  some  FM  receivers,  AFC  has 
been  used  to  keep  the  receiver  tuned  to 
the  selected  station.  In  this  case,  the 
tuning  meter  would  just  verify  that  the 
receiver  remains  tuned. 

Squelch 

Constant  noise  from  a  receiver  be- 
comes bothersome  for  people  having 
to  listen  for  many  hours  per  day.  This 
noise  is  the  random  noise  that  the  re- 
ceiver detects  during  the  time  stations 
are  off  the  air  A  squelch  circuit  will  quiet 
the  receiver's  audio  circuit  during  a 
no-signal  period  by  applying  a  control 
voltage  to  a  gated  audio  amplifier 

Many  methods  have  been  devised  to 
squelch  a  receiver  They  have  ranged 
from  mechanical  to  electronic,  with  an 
electronic  version  shown  in  Fig,  5. 
Early  squelch  circuits  used  a  relay  to 
short  out  the  audio  amplifier  input  ter- 
minals when  a  signal  was  nut  present. 
Relays  had  a  slow  response,  in  addi- 
tion to  a  reaction  differential  (hyster- 
esis)  which  caused  them   to   remain 
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Fig,  5.  Example  of  a  noise-operated  squelch  gale.  Thefimetion  is  based  on  the  presence 
of  white  noise  in  the  signal  channel  during  the  absence  of  an  incoming  signal.  Values  of 
C  and  R  establish  a  time  consiaut  for  opening  and  closing  the  squelch  gate. 
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closed  should  the  received  signal  am- 
plitude he  marginally  low,  or  open  if 
not  set  tight  enough. 

Various  electronic  circuits  have  been 
developed  that  get  around  the  prob- 
lem. In  essence,  there  are  two  forms  of 
sqyelch  control  circuitry.  The  first  fol- 
lows the  pattern  of  the  relay  which  op- 
crates  as  a  function  of  received  signal 
strength  (signal  strength  operated);  the 
other  is  a  noise-operated  system.  FM 
receivers  amplify  and  rectify  the  noise 
output  from  the  detector  (at  approxi- 
mately 20  kHz)  which  occurs  in  the 
absence  of  an  incoming  signal  The 
noise  level  decreases  as  the  strength  of 
the  received  signal  rises.  Using  the  noise 
detection  approach  makes  the  squelch 
action  faster  and  moir  reliable.  Once  de- 
tected, the  noise-deiived  voltiige  is  used 
to  conti-ol  the  passage  of  audio  from  the 
detector  to  the  audio  amplifier  through  a 
gated  audio  path.  In  Fig.  5,  an  FET  is 
used  to  clamp  the  audio  channel,  signifi- 
cantly reducing  the  audio  voltage  level 
presented  to  the  audio  amplifier 

Squelch  circuits  in  modern  receivers 
are  implemented  within  the  IF/dctector 
TC  in  most  cases.  However,  it's  pos- 
sible to  implement  a  squelch  function 
using  discrete  parts  should  it  become 
desirable  to  add  the  function  to  an 
^'already  designed"  receiver 

Noise  limiters 

Noise  in  receivers  is  always  a  prob- 
lem. Since  noise  is  characteristically 
an  amplitude  voltage  function,  it  affects 
AM  receivers  the  most.  The  purpose  of 
the  noise  limiter  is  to  discriminate  be- 
tween sounds  made  by  noise  sources 
and  those  received  from  a  transmitter. 
This  is  a  difllcult  task  foi^  a  noise  limiter 
because  noise  is  typically  generated  as 
pulse  noise  or  continuous  noise. 

Pulse  noise  comes  in  spurts  like  the 
pulses  made  by  an  automobile  ignition 
system.  Continuous  noise  is  like  that 
made  by  electric  motors,  shavers,  al- 
ternators, and  so  forth.  Because  of  the 
structure  of  continuous  noise,  it  is  ex- 
Liemely  difficult  to  eliminate  once  it 
gets  into  the  receiver.  Pulse  noise,  on 
the  other  hand,  is  easier  to  remove  be- 
cause pulses  are  widely  spaced,  allow- 
ing a  limiter  circuit  time  to  react  and 
reduce  the  effects  of  the  noise  pulse. 
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Fig,  6.  Series-shunf  diode  noise  limifer 
used  nith  art  AM  detector.  Capacitor  C  cs- 

mhlishes  a  lon^  lime  consiam  to  hold  the 
switch  threshold  during  a  noise  ptdse. 


Perhaps  the  simplest  and  most  effec- 
tive noise  limilcr  is  a  series-shunt  lioi- 
iter  as  shown  tn  Fig.  6.  Signal  and 
noise  voltages  are  developed  across 
the  resistor  network  and  would  nor- 
mally be  transferred  to  the  audio  stage. 
However,  very  little  of  the  nciise  pulse 
is  allowed  to  pass  through  the  circuit 
onto  the  audio  stage  as  the  noise  pube 
itself  is  used  as  the  Irisser  to  close  the 
noise  gate. 

The  voltage  across  resistor  R  will  in- 
crease  during  a  noise  pulse,  causing  di- 
odes Dt  and  D2  to  react.  The  noise 
pulse  has  a  steep  wavefront  and  a  high 
amplitude  that  drives  the  shunt  diode 
D2  into  conduction  during  the  duration 
of  the  pulse.  During  condLiction,  D2 
shorts  the  audio  path  to  ground  through 
the  low  reactance  of  capacitor  C, 

Simultaneously,  diode  Dl  will  he  re- 
verse biased,  essentially  disconnecting 
the  audio  path  between  the  detector 
and  the  audio  amplifier.  Some  of  the 
noise  pulse  will  pass  through  because 
the  dicxles  are  not  perfect  switches,  but 
the  offending  high  amplitude  portion 
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Fig,  7*  A  variable  frequency  BFO  imple- 
memed  with  a  Colpitis  oscillator.  A 
varacwr  is  titiliied  for  frequency  control. 


of  the  pulse  is  removed.  The  circuit  is 
self- adjusting  in  tcmis  of  signal  ampli- 
tude, such  that  an  incoming  signal  at 
any  fairly  con:itant  amplitude  will 
charge  capacitor  C  to  a  threshold  volt- 
age %alue  and  the  signal  amplitude  at 
that  level  will  not  be  treated  as  noise, 
unless  it  also  exhibits  a  steep  wave- 
front.  Noise  li miters  arc  quite  effective 
for  the  communication  of  voice  with 
minimal  distortion,  but  the  rapid  level 
changes  conltuned  in  music  will  cause 
a  noise  limiter  to  clip  and  distort  iJie 
audio 

BFO 

When  a  continuous  wave  (CW)  sig- 
nal or  a  single  sideband  (SSB)  signal  is 
to  be  received,  it  is  necessary  for  the 
receiver  to  beat  (mix)  a  local  signal 
against  the  incoming  signal.  The  beat 
note  created  when  listening  to  a  CW 
signal  must  be  audible:  otherwise,  the 
operator  hears  only  noise  popping  in 
the  receiver.  The  typicaJ  beat  note  pro- 
duced is  usually  between  400  and 
1200  Hz  and  is  selected  for  ease  of 
copying,  A  BFO  can  be  implemented 
by  using  either  a  fixed  or  variable  fre- 
quency oscillator.  A  variable  one  is 
shown  in  Fig,  7. 

For  SSB  operation,  the  BFO  is  used 
for  carrier  reinsertion  where  the  oscil- 
lator is  heterodyned  against  the  incom- 
ing signal  to  become  the  carrier  that 
was  removed  at  the  Lransmiuer.  To 
provide  proper  recovery  of  audio,  the 
BFO's  frequency  must  be  in  the  same 
relationship  position  to  the  sideband  as 
was  the  original  cairien  If  the  BFO  was 
operating  at  any  other  frequency,  the 
audio  would  tend  to  sound  unnatural. 

Final  notes 

The  superhctLTodync  receiver  con- 
cept was  developed  in  1932  and  has 
existed  with  little  change  over  these 
many  years.  The  development  of  inte- 
grated circuits  has  made  the  assembly 
and  design  of  a  receiver  much  simpler, 
with  results  far  exceeding  those  of  the 
original  design.  With  the  evolution  of 
receivers,  the  number  of  convcrsitin 
steps  and  the  narrowing  of  the  signal 
passband  have  brought  forth  some 
very  interesting  designs* 


Perhaps  one  of  the  simpler  design 
versions  is  the  direct  conversion  super- 
heterodyne,  which  converts  directly 
from  RF  to  audio.  It  embodies  the  prin- 
ciples t)f  the  superheterodyne  without 
ihe  complications  of  the  IF  amplifier 
In  other  words,  the  detector  is  pre- 
ceded by  a  mixer-oscillator  providing 
a  direct  frequency  conversion  from  a 
selected  radio  frequency  lo  an  audio 
signal  Because  of  the  close  frequency 
proximity  between  the  RF  and  oscillator, 
the  trick  is  to  prevent  the  local  oscillator 
from  masking  the  incoming  siiinal. 
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WIND  CHILL 


TfJHmurune 


HUMJOITV 


aAROWETCR 

saes 

RAINFALL 

Da  IB 


Put  the  weather 
on  your  wall 

The  ^M-ythiT  Picture^^  is  ^  e%-c-pfipping  ne\v 
vL'aU  urn  dial  condnuoud}  displu}'^  aU  the  vital 
v^i-uUter  data  yim  have  selected,  witboot  ha«  tn|> 
to  prvss  a  mt0Q  huttom  Big  red  nujiiciHk  arc  easy 
tn  nrad  fhmi  acrxis  Ihe  room,  day  4:n-  nighL  Avail- 
uWc  in  t^\u  -^v/cs^  in  brushed  aluniinmn  or  elegant 
M)lid  leak  fnuiic.  The  separate  cantruK  unil  pro- 
vides di'UiiJiMl  daLi— more  than  entmgh  u  *  <iu^fy 
even  ihe  mosi  dcdicaied  u  eailier  butll 

l^ifL'hafic  the  Weather  Picture  together  with  the 
incomparable  ULTLVIETFR*  Weailier  Station, 
starting  at  under  S4<X).  Or  add  it  to  vour  ox  idling 
UUTIMETER  System  for  less  than  S17()  lis  easy 
\o  Lid  J  programmable  display  modules  to  The 
Wcaiher  Picture  now  or  later  as  needed. 

For  complete  details,  call  toll-free,  lax.  or  write  us. 
O  V  i,sit  <xir  Web  Site  to  see  and  ti;v'  ou  r  LILJ I  "1  MKTl  LR 
Systems.  "Tlic  bestf"  says  WmffiaWakf}  maga- 

^  (sm,  J  .800-USA-PEET 

^^^    or  752-531-4615  FAX:  732-5 17-06(i*> 

^m    '<^EEET  BfaOS  rOMPANY 

^     nOS-SlO?  Doris  Ave..  Ocean.  NJ  07712 
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Nambef  30  on  your  feedback  card 


G'Day,  OM! 


On  the  road  with  the  first-ever  all-ham  RV  tour  of  Australia  and  New  Zealand. 


Recently,  20  ham^  anj  ihcir 
XYLs  (mosl  of  whom  are  also 
hams)  complcied  a  tour  uf  ihc 
easicm  coast  ot  Australia,  from 
Sydney  to  Brisbane,  and  both  the 
Nonh  and  South  hhinds  of  New 
Zcahind.  The  reception  thai  we  re- 
ceived IVom  local  ham^  in  both  coun- 
tries was  overwhehiihi^.  Our  arrival 
and  our  itinerary  were  both  broadcast 
far  and  wide  over  amateur  radio,  and 
resulted  in  local  hams  ereetios  us  at 
almost  every  slop, 

The  tour  was  organized  by  Dick 
W4A0P  and  Meredith  Glover  W  4AMK, 
who  visited  both  countries  two  years 
ago  as  the  only  hams  among  20  other 
couples.  They  enjoyed  meeting  local 
hams  so  much  at  ihai  lime  thai  ihey 
thoughi  it  would  be  great  to  pui  to- 
gether another  tour  made  up  of  all 
hams* 

Australia 

We  arrived  in  Sydney  at  the  unholy 
hour  of  6;00  a.m.  and  were  greeted  b> 
officials  of  the  Wireless  Insliiute  of 
Australia  (New  South  Wales  Divi- 
sion): Eric  Fossey  VK2EFt',  director 
and  Geoff  McGrorey-Clark  VK2E0, 
division  president.  They  Uien  presented 
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each  of  us  with  an  elegant  scroll  con- 
veying honorary  membership  in  their 
organization.  Later,  after  we  had 
picked  up  the  little  camper  vans  that 
were  to  be  our  consiam  companions 
for  the  next  month,  Eric  led  a  group  of 
us  through  the  maze  of  roads  thai  is 
downtown  Sydney  to  the  offices  of  the 
Australian  Communications  Authoriiv, 
where  we  became  instant  VK2s. 

Actually,  we  learned  to  drive  on 
w  hat  they  call  the  "correct"  side  of  the 
road  without  loo  much  difficult  v.  1 
made  a  sign  for  my  back  window 
which  read  "STUDENT  DRIVER 
trom  the  USA"  and  ever)  one  w  as  ver\^ 
nice,  deferring  to  me  because  they  re- 
alized I  didn't  know  what  I  was  doing! 

While  in  Sydney,  we  enjoyed  the 
tourist  bit  in  visiting  their  unhelievahly 
beautiful  and  stalely  Opera  House,  and 
enjoying  a  harbor  cruise  that  included 
lunch  aboard  a  replica  of  the  HMS 
Bounn.  But  the  real  reason  that  we 
came  was  lo  visit  with  Down  Under 
hams. 

The  next  day,  while  on  tfie  way  to  our 
next  destination  of  Port  Macquarie,  we 
accepted  an  invitation  from  Eric  to 
visit  and  participate  in  the  New^  South 
Wales  Division*s  weekly  lOiOO  a:m, 
Sunday  broadcast  from  VK2WI,  their 


Jack  McKenzie  N5IVIFG 

Rt.  3  Box  177-B 

Cleveland  OK  74020-9519 

[n5mfg@juno.comJ 

extensive  station  located  in  Dural. 
There,  hi^h  on  a  hill  in  a  brick  build- 
ing,  was  the  VK2W1  station  complex, 
composed  of  more  than  a  dozen  indi- 
vidual stations  that  broadcast  on  13 
different  bands  simuilaneously!  Al- 
though approaching  its  4()lh  anniver- 
sary at  ihis  location — and  with  some- 
what daled  tube-type  equipment,  at 
thai — it  is  an  effective  and  impressive 
station,  complete  with  soundproof  an- 
nouncing and  engineering  booths.  Of 
course,  wc  were  a  topic  of  that  week's 
broadcast,  which  w^as  followed  by 
''Call  Backs/'  in  which  hums  from  all 
over  Australia  (and  the  world)  can  call 
in  on  any  band  from  160  meters  to  2.3 
cm  and  have  a  QSO  \iiih  VK2WI, 
Thai  day,  one  of  our  group,  Harry 
WB2SF2,  took  over  an  announcer's 
booth  and  QSO'd  with  a  number  of 
VK2s. 

At  Port  Macquarie  we  visited  the 
Kingfisher  W^ildlifc  Park,  and  then  it 
was  on  to  Waochope  and  the  lovely  ru- 
ral home  of  David  VK2AYD  and  XYL 
Dee  Pi  I  ley,  where  we  were  met  by  32 
members  of  the  Ox  lev  Region  Ama- 
teur  Radio  Club.  They  proceeded  lo 
put  on  a  real  Aussie  barbecue — steaks, 
chicken,  sausages,  you  name  it.  David 
and  Dee  and  our  ieaderSt  Dick  and 


Meredith.  ha\  e  been  toBg-iime  friends, 
having  mcl  when  Dick  pulled  David 
out  of  a  snowdrili  in  Bucks  County, 
Pennsylvania,  many  years  ago, 

David  was  responsible  for  getting 
the  word  out  about  us  all  over  the 
South  Pacific  and  alerting  the  clubs 
and  associations  in  both  Australia  and 
New  Zealand  of  our  plans.  He  also 
cooked  us  72  porterhouse  sieakN!  We 
were  overwhelmed  by  the  friendliness 
ul"  all  the  local  hams  and  the  welcome 
that  wc  received. 

Anyone  want  to  send  E-mail?  Well, 
yes.  Bill  Slolmeel  VK2WST  sent  one 
for  me  to  my  family  and  ham  friends 
back  in  the  States,  Alicr  1  got  home,  I 
discovered  that  Bill  had  added  to  my 
jiicssage,  "Hello  from  Bill  and  Tony. 
We  just  got  back  from  the  barbecue 
and  they  all  had  a  great  lime^— Cheers 
to  you  all  . . .  VK2WST;'  This  handling 
of  E-mail  for  us  continued  at  near- 
ly every  stop.  After  visits  to  Woom- 
bah  and  Brisbane,  it  was  finally  dme 
to  turn  in  our  RVs  and  fly  to  New^ 
Zealand, 

South  Island,  New  Zealand 

We  arrived  in  Ch^i^tchu^ch,  picked 
up  new  little  camper  vans,  and  settled 
in  for  the  night  at  a  van  park.  Our  ar- 
rival was  announced  on  their  National 
System  along  with  our  itinerary,  and 
plans  were  made  tliiiuighout  both  islands 
to  greet  and  meet  us.  Their  National  Sys- 
tem is  a  scries  of  13  dedicated*  linked 
high-quality  repeaters  on  the  70  cm 
band.  When  a  station  accesses  one  of 
these  repeaters,  the  signal  is  relayed  to 
all  other  repeaters  in  the  system  and 
can  be  heard  simultaneously  up  and 
down  the  country.  For  example,  a  sta- 
tion in  Welliuizton  can  talk  via  the  sys- 
tem to  a  station  in  Auckland  as  if  he  or 
she  were  in  the  local  reeion. 

In  New  Zealand,  our  US  licenses 
were  good  for  30  days  of  operation  on 
VHR  We  merely  added  /NZ  \o  our 
callsign.  No  fees  and  no  paperwork! 
Leavins  Christchurch.  we  headed  for 
Lake  Tekapo.  Dunedin,  Te  Anau, 
Queenstown,  the  West  Coasl.  and 
Picton,  At  Lake  Tekapo.  about  half  our 
group  took  an  hour- long  flight  over 
and  around  Mount  Cook  (12,306  feel) 
and  the  Southern  Alps-  Personally,  I 


PhaiaA.  Would  you  lei  ibis  group  into  your  country?  (Photos  by  author,} 


not  a  lot  closer  to  Mount  Cook  than  I 
ever  wanted  to! 

At  every  stop,  the  local  hams  would 
come  out  to  meet  us.  In  Dunedin,  a 
couple  dozen  came,  including  Stan 
ZL4MB  and  XYL  Sadie  (^who  sent  E- 
mail  for  many  of  us  and  also  brousht 
us  copies  of  The  Christvhurch  Press, 
which  contained  an  article  about  our 
caravan  and  a  large  picture),  Don 
ZL4TGR  brought  grapes  for  all  of  us. 
which  we  thoroughly  enjoyed.  We  vis- 
ited a  rookery  of  yellow-eyed  penguins 
and  the  only  mainland  nesting  colony  of 
royal  albatrosses  in  ihe  world  {these 
birds  have  a  wingspan  of  15  teet!). 

We  drove  south,  surrounded  by 
snow-covered  mountains,  iridescent 
lakes,  and  rolling  fields  of  thousands 
upon  thousands  of  grazing  sheep.  We 
will  also  remember  this  area  as  the 


land  of  the  one-way  bridges,  including 
two.  believe  it  or  not,  that  wc  shared 
with  a  train!  The  hishway  would  sud- 
denly  curve  over  to  the  train  track  and 
we  would  straddle  the  rails  with  otir 
little  camper  vans.  Across  the  train 
trestle  we  would  go.  Thai  evening  one 
of  the  local  hajns  told  us,  ''Not  to 
worrv.  mate,  there's  tmlv  two  trains  a 
day  on  that  linef' 

On  the  west  coast  of  South  Lsland 
among  the  glaciers  and  fjords,  we  en- 
joyed a  spectacular  cruise  on  Mill'ord 
Sound,  a  fjord  said  to  be  the  deepest  in 
the  world.  Considering  that  it  is  one  of 
the  wettest  places  on  Earth,  we  were 
blessed  to  have  clear,  sunny  weather. 

As  we  departed  the  town  of  Fox 
Glacien  heading  toward  Greymouth, 
a  distance  of  some  122  miles,  we  cf>m- 
menced  hearing  Bob  ZL3ADH  calling 


Photo  B.  Ri'iHirtadly  tiiere  were  no  shrimp  on  the  barbie  at  tlw  lovely  ifome  of  David 
VKZAYD  and  Dee  Pilley  in  Australia,  hut  plenty  of  other  goodies  kept  everyone  happy, 
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Photo  C.  Git  ess  whaf  yon  ntn  into— or 
su^pfor—on  New  Zcatafui\s  Somh  fskutd? 

us  on  146*55  simplex,  our  caravan 
travel ing  frequency.  He  said  he  was  in 
Grevmoulh.  One  v(  our  bunch,  Dave 
KI50J,  worked  him  with  an  ICOM  IC- 
W32A  half-wan  HT  imo  a  home-brew 
J*pale  lashed  lo  his  rear\ie\v  mirror 
wiih  duct  lape!  Dick  W4AOP  talked 
with  him  using  a  mag-mount  antenna 
stuck  la  the  top  ofilie  kiichen  siove  in- 
side his  camper  van.  Some  of  otii" 
group  had  stayed  to  lour  the  glaciers 
by  helicopter,  so  Bill  WB8AMD 
worked  him  with  his  HT  "helicopter 
mobile-" 

That  night  we  had  a  biti  bonfire  on 
the  beach.  All  the  local  hams,  includ- 
ing Bob  Boole  ZL3ADH  and  his  XYL 
Vak  were  there,  and  Bob  explained 
thai  he  had  used  a  Kenwood  TS-71 1 A 
into  a  linear  ampliller  which  led  80 
watts  into  a  16-cl(fment  collincnr  an* 
lenna  array.  Btit  we  were  still  ania/ed 
at  two-meier  simplex  al  that  distance. 

North  Island,  New  Zealand 

We  loaded  our  liitie  vans  on  a  ferry 
for  the  three-and-a-half  hour  crossing 
to  Wellinaton  and  the  hcsinnin^  of  our 


tour  of  North  Island.  Hams  <m  South 
Island  had  told  us  that  they  had  one- 
fourth  the  population  and  three- fourths 
of  the  beauty  of  the  country.  Bui  Vm 
not  so  sure:  North  Island  is  ceriainh 
scenic — and  the  hams  are  just  as 
friendly! 

Traveling  north,  we  came  lo  the  sea- 
side  village  of  Te  Awanga,  which  is 
near  Napier  and  Hustings.  Wc  learned 
that  their  amateur  radio  clubs  are  set 
up  as  branches  of  the  New  Zealand 
Amateur  Radio  Transmitters,  which  is 
the  same  as  our  own  ARRL.  While  in 
the  area,  we  were  visited  by  hams  from 
the  Napier  Branch,  including  Les  Rcid 
ZL2LR.  section  leader  of  the  Amateur 
Radio  Emergency  Corps,  and  XYL 
Beity.  The  Hastings  Haddock  North 
Branch  was  represented  by  Branch 
Chaimian  Dave  ZL3DK  and  XYL 
Irene.  They  ammged  a  delightftil  din- 
ner for  us  attended  by  20  or  more  local 
hams,  all  of  wht>m  brought  QSL  cards 
lo  exchange  with  us.  And  while  there, 
we  visited  the  An  Deco  city  of  Napier 
as  well  as  took  a  chartered  bus  lo  view 
the  gannet  seabird  colony  at  Cape  Kid- 
nappers. This  included  a  wild  ride  over 
perilous  back  Nhcep  counU^^  in  getting 
there.  We  also  enjoyed  joining  in  on 
their  morning  Xonillake  Net''  on 
146.700. 

We  contintted  on  to  Rotorua  in  the 
north  central  part  o\'  North  Islaiul  and 
through  an  area  of  intense  eeothermal 
acUvitv.  Manv  of  us  visited  the  Ohaaki 
gcoLhermal  power  station  and  walked 
through  an  area  of  bubbling  mud  and 
volcanic  craters.  Our  \  an  park  had  huge 
hot  tubs,  fed  from  thermal  springs,  that 


Fiioro  D,  One  good  flock  leads  to  another— rhis  lime,  of  ham  RVs  nairmg  in  NZJhr  the 
ferry  to  cross  from  Stfitth  I  stand  to  North  Island. 
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we  i\eary  travelers  enjoyed  shortly 
after  we  arrived.  While  we  looked  at 
craters  others  fished.  Lake  Taupo  be- 
ing right  on  oiu"  route.  Cecil  N5ULR 
and  Paul  WB8TTQ,  together  with 
XYLs  Tmdy  and  Martha,  caught  five 
huge  trout  that  tliey  cooked  and  which 
fed  most  of  our  group.  That  evening,  Ted 
BrelherLon  ZLIMG,  president  of  the 
Rotorua  Amateur  Radio  Club  Branch 
#33  and  XYL  Margaret  ZLITYA, 
along  with  al  least  a  dozen  other 
members,  came  to  our  park  and 
brought  food  and  drink.  The  welcome 
that  we  enjoyed  at  every  stop  was  just 
fantastic,  and  Rotorua  was  certainly  no 
exception. 

The  weather  w^as  superb  for  travel- 
ing. Murray  ZLIBPU  told  us,  *'New 
Zealand  is  a  rainy  place,  but  recently  it 
has  been  sunny  and  warm  with  less 
than  the  usual  rain.  There  is  no  sign  of 
approaching  winter  except  for  the  first 
appearance  of  fall  colors  on  U-ees  and  a 
distinct  coolness  in  the  air.  In  our  pari 
of  New  Zealand,  there  is  no  snow  and 
very  rarelv  a  frost.'' 

We  wrapped  up  our  tour  of  North  Is- 
land with  a  full-day  bus  trip  to  the 
northernmost  point  of  the  country, 
called  Cape  Reinga.  Here  is  where  two 
oceans  meet,  the  Tasman  Sea  and  the 
Pacific  Ocean,  and  you  can  see  very 
clearly  the  actual  line  of  demarcation 
between  tiie  two.  To  get  there,  our  bus 
actually  drove  for  45  miles  in  the  surf 
along  what  they  call  **90-Mile  Beach/' 
happily  hydroplaning  this  way  and 
that  throwing  out  a  twin  roostertail 
behind! 

All  ihino^  musi  come  to  an  end,  and 
so  did  our  caravan  Down  Under.  We 
toured  Auckland,  and  then  had  a  final 
banquet  attended  by  hams  from  sev- 
eral clubs  in  the  Auckland  area.  This 
included  Peter  Smith  ZLl  ARE,  presi- 
dent of  North  Shore  Branch  #29;  Irv- 
ing ZLIMO.  secretary  of  Rodney 
Branch  #71;  and  John  Bell  ZLIFB. 
chairman  of  Hibiscus  Coast  Branch 
#80 — along  with  many  members  from 
each  of  their  branches. 

We  hope  that  our  little  caravan 
helped  promote  amateur  radio  in  both 
Australia  and  New  Zealand.  I  know  that 
we  created  a  lot  of  publicity.  Articles 

ConLuiiied  on  page  56 
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Just  the  TICK  Kit 

Embedded  Research's  memory  keyer  is  now  available  with  beacon  mode 


Breckinridge  S.  Smith  K4CHE 
104  Brookfield  Drive 
Dover  DE  1 9901 


I  sit  there  at  the  kitchen  table,  keying 
the  paddles  and  getting  responses 
from  the  tiny  board  lying  in  front  of 
me.  As  my  wife  eyes  the  scene,  you 
can  sense  that  she  is  not  too  pleased 
with  the  shrill  dits  and  dahs  from  the 
piezo  element  that  are  bouncing  off  the 
walls  of  the  kitchen. 

I  admit  the  setup  was  a  little  strange; 
I  had  the  TiCK  w  ith  its  wires  going  to 
a  nine -volt  battery,  and  three  wires 
going  to  my  home-brew  paddles.  The 
little  keyer  board  was  just  floating 
around  the  table  supported  by  its  wires. 

Finally,  she  asks,  "What  is  that?" 

Irespond/lt^saTiCK." 

''Have  you  been  in  the  woods?" 


i( 


No. 


J? 


*Then  why  the  tick  thing?" 

"It's  a  keyer— TiCK  stands  for 
Tiny  CMOS  Keyer.  Fm  testing  it  for 
an  article." 

"Why  do  you  have  to  test  every- 
thing?" 

"I  Uke  to  test  things  to  see  how  they 
work.  Right  now  Fm  trying  to  figure 
out  how  to  play  back  my  message." 

She  says,  "Why  don't  you  read  the 
manual?  I  bet  you  haven't  read  it ../' 

I  stop  keying  for  a  second,  trying  to 
compose  a  response.  "I  will,  but  first  I 
just  want  to  play  with  the  diing  ..." 

''Wouldn't  you  save  dme  by  reading 
the  manual?" 

I  have  to  admit  my  wife  is  a  little 
strange— or  at  least  I  think  so,  which 


may  say  something  about  me  instead. 
She  even  reads  the  manual  for  the  mi- 
crowave. But  I  continued  to  play  with 
the  TiCK®,  mastering  the  commands, 
iind  it  stayed  on  the  kitchen  table  ... 
every  time  I  passed  it  I  would  have  to 
sit  down  and  play  with  the  thing. 

I  had  "TiCK  fever," 

I  had  sent  for  the  TiCK  2B  and  had 
received  the  package  in  five  days.  The 
one-inch  by  one  and  a  half-inch  board 
was  well  marked  and  had  good  instruc- 
dons,  complete  w^ith  the  usual  beginner's 
cautions  about  solder  bridges  and  parts 
placement. 

The  heart  of  the  project  is  an  eight- 
pin  PIC^-^  chip  that  has  been  pro- 
grammed as  a  memory  keyer  by  its 
creators,  Brad  Mitchell  WB8YGG  and 
Gary  Diana  N2.IGU.  Brad  and  Gary 
have  created  several  versions  of  the 
TiCK,  but  version  2B  had  a  beacon 
feature  that  attracted  me  because  it 
could  have  many  applications — as  a 
keyer,  as  a  UHF  beacon,  and  even  as  a 
tiny  foxbox  IDen  I  had  visited  Brad 
and  Gary's  booth  at  Dayton,  w^here 
you  could  sense  their  excitement  and 
enthusiasm  for  their  creations. 

Building  the  kit 

I  built  the  kit  in  about  an  hour.  You 
have  the  opdon  of  using  an  onboaid  five- 
volt  regulator  or  powering  the  board 
from   a  regulated  three- to- five- volt 


source.  The  audio  output  can  be  either 
via  an  input  to  your  radio  audio  chain 
(which  will  require  some  experiment- 
ing) or  through  a  piezo  element  which 
is  supplied  with  the  kit.  If  you  are  new 
to  kit  building,  I  recommend  that  you 
use  the  onboard  regulator  and  ati  exter- 
nal nine-voU  battery.  Use  the  supplied 
piezo  clement  to  monitor  the  atidio  and 
to  keeps  things  simple  as  recom- 
mended by  the  manual,  until  you  get 
familiar  with  the  TiCK. 

When  you  apply  power,  if  every- 
thing is  all  right  the  little  TiCK  talks  to 
you  immediately  with  its  idendfier 
messase.  For  the  TiCK  2B.  it  sends  the 
Morse  letter  "B".  Each  member  of  the 
TiCK  family  has  its  own  separate 
power-on  identifien 

I  was  not  familiar  w^ith  any  of  the 
earlier  versions  of  the  TiCK,  so  it  was 
a  learning  experience  to  set  up  the  dif- 
ferent features  of  the  keyer  First,  there 
is  not  a  conglomeration  of  controls  and 
buttons  to  aedvate  and  there  are  really 
no  special  setup  commands  that  are 
needed  to  use  the  keyer  as  a  basic 
keyer.  It's  simple  and  it  works.  All  of 
the  additional  feature  commands  are 
given  either  by  input  from  your  keying 
paddles  and  or  by  using  a  single  push- 
button, which  is  supplied. 

In  the  instructions,  Brad  and  Gary 
describe  a  control  system  that  they 
have  developed.  They  named  it  the 
''Single  Button  Interface"  or  SBT  As 
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described  iii  iheirexlensive  inst0ttc^on 
sheet,  holding  down  ihc  SBI  will  allow 
the  user  access  lo  ihe  varitms  TiCK 
lunctiuns  which  iire  announced  by 
some  Morse  code  iibbreviations  via  ihc 
piezo  audio  mitpiiL 

The  function  cunmiands  arc  mianged 
in  a  two-tiered  system.  The  fii^t  tier  is 
very  easily  accessed  and  contains  of- 
tcn-u*^ed  commands  such  as  Speed, 
Tune,  and  Memory  Play,  Tlie  second 
tier  of  commands  is  Ibnnd  b\  cnlerini! 
through  the  "A"  or  "Admin*'  mode, 
which  is  on  the  first  tier  hut  allows  you 
second  tier  access.  The  A  mode's  op- 
eration is  a  little  more  difficult  to  get 
the  feel  for  Once  you  have  arrived  in 
ihe  sequence  where  you  want  to  be. 
you  quickly  release  the  SBI  (bultnn).  If 
you  are  new  lo  Morse  code,  you  can 
slow  the  whole  process;  down  with  the 
Speed  command,  which  will  make  it 
easier  lo  identify  the  modes. 

The  lolluwins  menu  of  commands 
and  functions  is  available  on  the  first 
tier:  Speed.  Tune,  Memory  Play,  "A" 
or'Admin"^  mode,  and  "K"  ("keyer"). 
During  your  experimenting  with  the 
board  and  while  riuiming  ihrouiihont 
the  first  lier  of  functions,  if  you  make  a 
mistake  or  can'i  figure  oul  what  to  do, 
then  just  stop  on  the  K  function.  The  K 
mode  reverts  to  norma)  keyer  opera- 
tion and  noihinQ  will  chance.  The  sec- 
ond  tier  of  commands  and  lunctjons 
contains  Memory  Input.  Paddle  Select. 
Audio  On/Oll,  Straight  Key,  Iambic 


mode,  and  Beacon  mode.  Again,  you 
have  to  access  the  second  tier  of  com- 
mands by  first  selecting  the  A  or 
"Admin'  mode  in  the  first  tien  Just 
build  the  keyer.  You* It  figure  it  oul. 

The  Paddle  Select  is  neat  and  allows 
the  user  to  select  which  paddle  is  go- 
ing to  be  the  dit  and  dah  one.  The  Au- 
dio On/Off  is  useful  for  those  late 
midnighi  stealth  operations.  The  Iam- 
bic mode  can  be  toggled  off,  but  is  by 
power  on  delanlt  in  ihe  on  mode. 
Don't  ask  mc  to  explain  Iambic  mode 
operation,  but  CW  professionals  and 
code  fanatics  swear  by  it. 

Once  you  ha\e  evcf>thing  set  up. 
jusi  key  when  you  want.  If  you  w'anl 
your  message  played,  just  push  the 
sinsle  button.  Great  for  conlesthic  or 
just  sending  a  short  CQ.  Speed  change 
is  very  easy  and  has  some  huilt-in 
safeguards.  For  instance,  as  you  are  in- 
creasing your  speed,  you  can  increase 
it  almost  to  the  speed  of  light.  But  to 
keep  from  going  into  never-ncver- 
specdland,  the  keyer  will  only  go  so 
fast  before  ii  then  retreats  frotn  the 
high-speed  end  and  reverts  to  the  be- 
ginning of  the  lowest  speed  scale  to 
start  over.  The  senius  of  this  is  that  if 
the  TiCK  remained  in  the  exyemely 
fast  area,  il  would  be  ver>  difTiculi  to 
use  the  menu,  as  the  menu  is  in  Morse 
code  and  for  sonic  of  us  il  is  hard  to 
read  code  at  50  words  a  minute.  The 
default  speed  when  you  power  up  is 
approximate  12  words  per  minute. 


Fhoto  A*  The  TICK  from  Embedded  Research,  Photo  by  Etneigh  Assoikues. 
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The  message  memory  holds  a  sen- 
tence approximately  five  words  long 
with  spaces.  When  you  load  the 
memory,  if  you  pause  for  a  single 
space,  or  a  scries  of  spaces,  the  TiCK 
will  pick  this  up  and  load  the  delay 
space  period.  The  loading  of  this  space 
period  could  be  useful  for  foxbox  bea- 
cons when  you  have  continuous  bea- 
con keying  and  you  want  your  call 
followed  by  a  silent  lime  period, 

Htacon  mode 

1  played  quite  a  bit  with  the  beacon 
and  found  the  instructions  to  be  a  little 
confusing — probably  because  I  hadn't 
completely  njad  them  in  the  first  place. 
You  have  lo  "kmsle"  Ihe  Beacon  mode 
on  with  the  paddle  (either  one):  lo  exit 
the  Beacon  mode,  you  have  lo  get  back 
in  the  menu  in  the  '*B''  mode  and  then 
toggle  it  oH  again  using  the  paddle.  Once 
you  have  toggled  the  beacon  mode  on, 
just  hit  the  single  push-button  for  the 
beacon  lo  slarL 

Now,  wha(  is  neat  is  that  while  you 
are  sending  the  beacon,  you  can  stop  it 
by  keying  with  the  paddles  and  again 
start  it  with  the  push-button.  The  bea- 
con can  be  used  for  those  marathon 
20-minuic  CQ  session>  v\  ithout  break- 
ing 10  listen.  Some  new  hams  like  lo 
do  this  when  they  are  trying  u>  get 
everyone's  attention  or  they  haven't 
learned  how  to  receive  vet.  Aaain,  in 
normal  mcm^vry  play  mode,  if  you  just 
push  the  button  your  message  will  be 
played  one  time.  To  repeat  the  mes- 
sage, you  will  have  to  push  the  button 
again.  In  *  beacon"  mode,  the  message 
will  go  on  forever  until  interrupted  by 
the  paddles. 

Bench  testing 

During  bench  testing  mv  unit,  I 
could  barely  hear  very  weak  harmon- 
ics of  the  internal  4  MH/  oscillator  up 

in  Uac  20  meter  band  near  14.155  MHz 
and  14.265  while  I  was  keying,  and  as 
soon  as  I  released  the  key  the  weak 
signal  would  disappear.  I  could  not  de- 
lect any  signals  on  the  other  HF  bands, 
and  used  a  spectrum  analyzer  to  check 
the  HF  sesmcnls. 

The  4  MM/,  oscillator  is  only  used 
when  you're  keying  and  does  not  oscil- 
late when  you  oie  not  keying.  Actually, 


when  you  are  not  keying  the  unit  goes 
into  a  *'sleep"  mode  and  draws  very 
liule  current.  Using  the  onboard 
781-05  regulator,  I  measured  less  than 
one  milljamp;  if  one  millianip  is  loo 
much  for  you,  the  instructions  suggest 
using  another  regulator  type  for  even 
less  power  consumption. 

When  mounting  your  TiCK  in  a 
metal  box,  you  might  consider  using 
bypass  capacitors  on  the  leads  entering 
and  exiting  the  box  and/ur  using  lypc 
43  ferrtte  material  on  the  leads.  This  is 
just  a  suggestion. 

I  didn't  have  any  problems  keying  a 
50-watt  HF  rig  and  a  QRP  rig  during 
my  tests.  Mcki  of  ihc  time  I  was  play- 
ing  with  this  little  board  it  roamed 
around  my  bench  or  the  kitchen  table,  I 
really  did  not  handle  it  very  carefully 
during  this  month  of  abuse.  The  board 
was  not  mounted  in  any  enclosure  Just 
supported  by  its  wires*  It  survived. 

When  power  is  interrupted  to  the 
TiCK,  you  will  lose  your  stored  infor- 
mation^ such  as  speed,  paddle  selec- 
tion, keying  modes,  and  message 
memory*  If  you  gel  lost  in  the  menu  of 
commands,  you  can  always  disconnect 
the  battery  and  start  over  I  experi- 
mented with  powering  the  TiCK  with  a 
small  three- vol  I  lithium  battery  and 
used  it  to  power  the  unit  via  pin  1 
(VCC)  of  the  chip.  However,  due  to  the 
leakage  of  the  supplied  onboai'd  regula- 
tor, you  will  have  to  cut  the  land  on  the 
board  from  the  output  of  the  78L05 
and  just  let  the  three- volt  battery 
power  the  TICK. 

You  can  diode  isolate  the  output  of 
the  78L05  by  installing  a  dicKle  across 
the  land  that  you  just  cut  with  the  cath- 
ode end  of  the  diode  feeding  pin  I 
(VCC).  With  the  TiCK  running  on  just 
the  three- volt  battery,  the  current  was 
very  low — in  the  1  to  2  pA  range — so 
the  three- volt  battery  will  last  forever 
in  the  **slecp''  mode. 

After  1  did  the  diode  trick,  I  discov- 
ered on  Embedded  Research's  Web 
page  that  they  make  another  TiCK 
moilcl  that  has  the  battery  option.  That 
would  be  the  TiCK-BMB  kit.  This  kit 
ha.s  the  battery  option,  the  low-current 
5  V  regulator,  and  support  for  en- 
hanced RF  immunity,  static  discharge, 
and  so  forth.  1  don't  do  a  lot  of  Web 


page  stufl,  but  go  look  at  the  Embed- 
ded Research  page  for  full  details  on 
the  TiCK  family  at  [www.froniiemeL 
nel/-embres/].  The  page  is  well  orga- 
nized, very  professional,  and  updated 
on  a  regular  basis. 

The  TiCK  unit  keys  your  transmitter 
with  a  2N2222  transistor,  which  should 
handle  most  of  the  newer  radios  and 
certainly  most  of  the  QRP  units  that 
are  being  sold.  If  you  are  using  older 
vacuum  tube  radios,  then  let  Ihe 
2N2222  bias  a  larger  transistor  on  and 
off  for  keying.  The  keying  was  sharp 
and  no  transients  w^ere  noted. 

OveraU  evaluation 

Overall,  \  recommend  the  TiCK-2B 
as  a  first-time  project  for  new  hams.  It 
will  familiarize  you  with  circuit  board 
construction  and  soldering.  The  TiCK 
is  also  an  excellent  project  for  new 
hams  and  old-timers  alike  with  which 
to  famiharize  themselves  with  the  new 
'TIC  technology  and  at  the  same  time 
complete  a  compact  memory/beacon 
keyer  that  can  stand  alone  or  fit  in  any 
radio.  With  thousands  of  satisfied  cus- 
tomers in  more  than  25  countries,  I  pre- 
dict that  pretty  soon  you  will  see  a  new 
bumper  sticker:  "I  love  my  TiCK," 

The  complete  TiCK  2B  kit  (catalog 
number  TK2B-DK),  consisting  of  circuit 
hoard,  parts,  and  manual  is  available  for 
$23,  postage  paid,  from  Embedded  Re- 
search, P.O.  Box  92492.  Rochester  NY 
14692.  For  further  information  on  other 
kit  versions  of  the  TiCK  and  other 
products,  as  well  as  an  order  form,  see 
their  Web  page  cited  above. 


The  Pouch 

Protective  carrying  case  for  your  HX 

Tough,  washable  neoprene  and  nylon. 
Neoprene  is  tough  stuff  that  absorbs 
shock  like  no  leather  case  ever  could! 

Choose  from  neon  red,  iimc,  or  royal. 

State  make  and  model  of  your  HT. 
All  pouches  SI 8.50. 

With  shoulder  strap  add  S5.00, 
Shipping  &  handling  $3.50 
Send  check  or  m,o.  to: 

Omega  Sales 

P.O.  Box  376 
Jaffery.  NH  03452 


CODEMASTER  V 


0-20WPM  in  90  Days 

Guaranteed! 

Codeniaster  V  is  the  orJv  computer-based 
Moise  code  nainiiig  syston  thai  ouararLtees 
RESULTS^  Whether  you  le  a  begiimeT  or  wanr 
tobrealr  ihe  30wpm  barrier^  il  will  take  you  as 
far  as  you  want  to  go.  and  it  s  fun( 

Oniy 


$29.95 

Codem  aster  V  has  a  wide  variety  of  ti'aining 
andpractica  routines,  trial  exams,  interactive 
arcarle  game,  and  much  more  CM5  can  use 
multiple  Morse  alphabets  including  foreign 
ctaiacters,  and  iVs  endorsed  lor  military 
trauimgi  For  any  IBM  compatible  PC  S  /H 
$5  GO  <m  US).  Credit  card  orders  toll  ^-eel 

MBeslooe  Techx3)atogie$^  be. 
3140  S  Peoria  Uni!  K^156  Aurora.  CO  80014 
{303)752-3382    saJes@QiiechjaoiogiBs  com 
www  mlechnolocries  com/ir/h '  :r.e 


800-238-8205 


CIRCLE  136  on  READER  SERVICE  CARD 


BWELECTIUFIER''^ 

EXPERIMENTAL   MICRO -CUKRE NT  SUPPLY 
Now  rULLV   ASSElrtBLED  with   baiterie^  and 
FINE  SILVER  (not   stainless  a  tec  I  >  elecLrodes 

$89.50  +»2.50  S&H 
Beware  of  IMITATIONS! 

ALSO... 

COLLOIDAL  SILVER  GENERATORS 

2APPERS.  SILVER  ELECTRODES,  SEMI-KITS,  etc. 

send   SASE  for  information 
On   the-   WEB:      www.inf ocoDi.com/*' Ulotnil/ 


To  oTdtr.  »tnd  CHECK  or  ItOHEV  OKltSR  to: 

THOMAS   MILLER.   WA8YKN 

314   South   9lh   Street 

Richmond.   IN   47374 

Voice/FAiJ   {765)   BfiS-S&Oe      thoriill91afocojn.coin 


See  the  FUN  you've 
been  missing! 


n 


new  Pasohm  71^  Lite 
Pasokan  ?>'  Classic  , . 


Every'  day  more  and 
0  tf  more  hams  are 
enhancing  their 
cnjuyiukjut  ot  ham 
IV    radio  by  adding 
images  lo  their 
conversations. 
Join  the  fim! 


.  S30  +  S3  5hipfiii^ 
S200  *  £5  shipping. 


Absolute  Value  Systems 
115StedmanSI  #7 
Chelmsford.  MA  0l824*t823 
(506)  2S0  061  % 

http :  //www  .Tiltranet ,  coin/-'Sstv 

CIRCLE  351  ON  READER  SERVICE  CARD 
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Number  3S  on  your  F&Gdtack  carti 


Specihl  euents 


Listings  are  free  of  charge  as  space  permits.  Ptease  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  January  issue,  we  should  receive  it  by  Oct.  31.  Provide  a 
clear,  concise  summary  of  the  essential  details  about  your 
Special  Event. 


OCT  2-3 

SPRINGDALE,  AR  NWAARC 
HAMFEST  "98  will  be  hefd  at  the 
Jones  Center  For  Families,  corner 
of  Hwy.  265  and  E.  Emma  Ave, 
(north  of  the  airport).  General 
public  admitled  Fri.,  7  p.m. -9 
p.m..  Sat.  8  a.m.'2  p.m.  Setup 
both  days.  Admission  S5.  Tables 
S6.  Tailgate  S4.  Free  parking. 
Venders,  traders,  forums.  VE 
exams  by  pre-registratton.  For  info 
or  reseFvatbns,  wnteto  Northwest 
Arkansas  ARC,  P.O.  Box  24, 
Farmington  AR  727 30\  or  call 
Sherri  Hyde  N5UXI  at  (501)  524- 
4797.  Talknn  on  146. 70(-)  or 
146.76(-). 

OCT  3 

SYRACUSE,  NY  The  Radio 
Amateurs  of  Greater  Syracuse  will 
host  their  42nd  Hamfesl  Sat,.  Oct. 
3rd,  8  a.m -2  p.m,  at  the  Pompey 
Hills  Fire  Department  in  the 
beautiful  Pompey  Hills  suburb  of 
Syracuse,  just  off  Route  20. 
Admission  S5  (16  and  older). 
Indoor  flea  market  SI  0  with  table, 
or  S3  BYO/table.  Tables  only  wilh 
advance  reservations— no  extra 
tables  will  be  available  on  site. 
Outside  flea  market  S3.00.  Setup 
Fri,  at  4  p.m.,  and  Sat.  at  6  a.m. 
Taifgaters  S3  10  x  20  ft.  space, 
plus  admission,  Features:  breakfast 
and  lunch  by  the  Pompey  Hills  Fire 
Dept.  Auxiliary:  served  7  a,m -2 
p.m.  Forum:  ,  ARRL.  awards,  VE 
exams.  Contact  Vivian  Dougtas 
WA2PUU.  {3t5)  469-0590 for  info: 
Of  write  RAGS.  Box  86,  Liverpoot 
NY  13088:  or  check  the  Web  site 
at  Iwwwpagesz.neV'-fa^l  Talk-in 
on  147.90/30  MHz. 

WILLOW  GROVE,  PA  The  Mt. 
Airy  VHF  Radio  Club  ("Packrats' ) 
will  present  the  1 998  Mid- Atlantic 
States  VHF  Conference  at  the 
Hampton  Inn,  1500  Easton  Rd. 
(Rt-  611  one  quarter  mile  below 
the  Willow  Grove  Exit  #27  of  the 


PA  Turnpike).  For  room  reser- 
vations, call  (215)  659-3535. 
Registratior)  fs  $24  per  person  at  the 
door.  Thfs  includes  an  admission 
ticket  for  "Hamarama"  being  held 
the  following  day.  Doors  are  open 
Sat.  Oct.  3rd,  9  a.m. -9  pm.  For 
additional  info,  contact  John 
Softer  KB3XG,  1214  N  Trooper 
Rd.  Norristown  PA  19403;  or  E- 
mail  at  {johnkbSxg^aoLcom.l 
Tel  (610)  878-5674. 

OCT  4 

BEDFORD,  IN  The  Hoosier  Hills 
Ham  Club  will  host  its  37th  annual 
Hamfest  Sun.,  Oct.  4th,  al  the 
Lawrence  County  4-H  Fairgrounds 
located  southwest  of  Bedford  IN, 
on  US  50,  1/2  mi.  west  of  the 
junction  of  US  50  and  State  Rd, 
37.  Tatk'in  will  be  on  the  W9QYQ 
rptr.  146.730(-)  PL  107,2.  The 
gates  will  open  at  5  a.m.  EST. 
Tickets  are  S6  per  person.  Dealer 
setup  starts  Sat.,  Oct.  3rd,  al  10 
a.m-  There  will  be  a  free  chili 
supper  with  the  purchase  of  a 
hamfesl  ticket  on  Sat.  evening  at 
6  p.m.  There  will  also  be  a  two- 
meter  foxhunt  on  SaL  at  3  p.m. 
on  the  fairgrounds.  Overnight 
camping  available  Sat.  evening  at 
S8  per  vehicle.  VE  exams  at  noon 
on  Sun.  Please  register  before 
noon  if  you  wish  to  test.  More  info 
can  be  obtained  on  the  Web  at 
[http://dmric.nei/~jscheiwe/ 
hamfeslhimll  E-mait  [jscheiwe® 
dmrtc.netj  or  call  Jotin  Scheiwe 
KBSLTf  at  (812)  279^0050. 

QUEENS,  NY  The  Hall  of  Science 
ARC  Hamfest  will  be  held  at  the 
New  York  Hall  of  Scfence  parking 
loL  Flushing  Meadow  Corona 
Park,  47-01  1 1 1th  St.,  Queens  NY. 
Doors  open  for  vendors  to  set  up 
at  7:30  a.m.,  buyers  admitted  at  9 
a.m.  Free  parking.  Admission  by 
donation,  buyers  S5,  sellers  S10 
per  space.  Talk-in  on  444.200  rptr. 
PL  136.5.  For  further  info  call, 
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WB2KDG.  (718)  898-5599:  or  E- 
maii  [WB2KDG@bigfootMQml 

WARRINGTON.  PA  The  Ml.  Airy 
VHF  Radio  Club  rPackratsl  will 
hold  fts  annual  ''Hamarama"  on 
Sun..  Oct,  4th,  at  the  Bucks 
County  Drive  In,  Rt.  611  (4  miles 
north  above  the  Willow  Grove  Exit 
#27  of  the  PA  Turnpike)  between 
County  Line  Rd,  and  Street  Rd, 
Doors  open  to  vendors  at  6  a.m.  for 
outdoor  tailgallng:  spaces  SB  ea. 
plus  general  admission  charge. 
Sellers  of  new  and  used  amateur 
radio  equipment,  electronic  com- 
ponents, and  computer  hardware/ 
software  vendors  are  invited  to 
participate.  Open  to  the  public  at 
7  a.m.  tor  a  S5  donation.  Tatk-in 
on  146.52  simplex.  For  more  info, 
contact  Marie  Schretner  NK80, 
662  Cafferty  Rd..  OttsvtHe  PA 
t8942.  E-maii  [nk8q@amsat.org} 
or  call  (215)  497-1474. 

OCT  10 

BREMERTON,  WA  The  North 
Kitsap  ARC  will  sponsor  a  Hamfest 
in  President's  Hall  at  Kitsap  County 
Fairgrounds,  NW  corner  of  Fair- 
grounds Rd.  al  Nets  Nelson  Rd. 
Admission  S4  for  12  and  over, 
under  12  free.  New  and  used 
equipment  Tables  St5  ea.  (and  1 
free  admission)  until  9/30/98:  S20 
ea,  afterwards.  Commercial  spaces 
S30,  Contact  Susan  Johnson 
AB7MD,  RO.  Box  1226.  Poulsbo 
WA  93370,  packet  [AB7MD^ 
N7WEJWWA,USA.N0AM}:  or 
E-mait  [sujohnso  @linknet.  kitsap. 
tib.waMs}. 

EVANS,  GA  The  Augusta  Hamfest. 
sponsored  by  the  ARC  ol  Augusta, 
will  be  held  at  Evans  Middle 
School  9  a.m,-4  p.m.  Setup  Fri.  6 
p,m.-9  p.m.  and  Sat.  6  a,m -9  a.m. 
VE  exams  start  at  noon.  Contact 
Frank  at [ks4oc@be!}southjiet],  or 
Terry  at  (706)  796-7635,  Write  to 
RO,  Box  3072,  Augusta  GA30914, 

TEANECK.  NJ  On  Oct.  10th,  the 
Bergen  ARA  will  hold  its  annual 
"Fall  Hamfest  al  Fairleigh  Dickin- 
son UniveiBity.  Buyer  admission  is 
S5,  with  XYLs  and  hannoncs  free. 
Seller  admission  $10.  VE  exams 
will  be  featured.  Take  Rte.  4  east/ 
west  to  the  River  Rd.  exit.  Follow 
the  signs  into  the  hamfest  area. 
Talk-in  on  146.790  (-600).  For 
further  info  calf  Jim  Joyce  K2Z0 
at  (201)  664-6725  before  10  p.m. 
Please,  no  calls  after  10  p.m. 


I 


OCT  10-11 

MEMPHIS,  TN    The  Greater 

Memphis  Amateur  Radio  and 
Computer  Show,  "MemFest  "98*' 
will  be  held  at  2585  N.  Hollywood 
at  1-240  in  Memphis,  Oct.  10th  and 
11th.  The  event  is  open  on  Sat, 
8:30  a.m -4  p.m.,  and  Sun,  8:30 
a.m  =2  p.m.  Admission  $5  at  the 
door.  Non-ham  activities,  ladies' 
activities  and  VE  exams  (both 
days)  will  be  featured.  Flea  market 
tables  are  S25  each;  dealer 
tx)oths  are  S55  each.  Talk-in  on 
146.22/.82.  Send  correspondence 
to  MemFest  W.  P.O.  Box  751841, 
Memphis  TN  38175-1841.  The 
event  is  sponsored  by  the  Greater 
Memphis  Amateur  Radio  Oper- 
ators. For  general  info,  contact 
Lee  Bowers  KA4KVW.  (901)  867- 
346t,  or  Ben  Troughion  KU4AW. 
(901)372-8031. 

TAMPA,  FL  The  Egypt  Temple 
ARA  will  host  thejr  2nd  annual 
Hamfest  and  Computer  Show  in 
the  Unit  Building  located  at  4050 
Dana  Shores  Drive.  Tampa  FL. 
There  will  be  60  tables  available 
at  SI  5  each  for  the  two-day  event, 
1 8  of  which  will  be  against  the  wall 
with  standing  room  behind  and 
aisle  space  in  front.  Each  table  will 
have  two  chairs.  Admission  tickets 
required  by  all  except  children 
under  10  years  of  age.  Electricity 
will  be  available  but  customers 
must  supplytheirown  cable.  Table 
reservations  and  tickets  can  be 
obtained  from  J.R  Strom  K9BSi, 
233-34th  Avenue  Norths  St. 
Petersburg  FL  33704-224 1  Tet. 
(8i3)  822-9 1 07.  No  food  or  drink 
allowed  except  that  being  sold  by 
Egypt  Temple  members. 

0CT11 

MASON,  Ml  The  LCDRA  and 
CMARC  Hamfair  Swap  &  Shop 
will  be  held  8  a.m.-l  p.m.  at  the 
heated  Community  Center  in  the 
NW  corner  of  the  Ingham  County 
Fairgrounds  in  Mason  Ml.  This 
building  is  easily  accessible  to  the 
physically  challenged  and  has 
ample  handicapped  parking.  From 
1-96.  take  Exit  106  (US  127)  south 
to  the  Kipp  Rd.  Exit.  You  can 
follow  the  signs  in  from  Kipp  or 
use  the  talk-in  at  145.390, 
Alternate  directions:  Take  127  to 
the  Cedar  St  exit  for  Mason.  Head 
south  on  Cedar  to  the  2nd  light, 
which  is  M-36.  Turn  left  (east)  and 
travel  through  downtown  area, 


past  the  courthouse.  Continue 
east  on  M-36.  just  outside  of  town 
to  the  fairgrounds.  The  main  gate 
will  have  a  sign  and  personnel  to 
guide  you  in  from  there.  Admission 
S5  per  person.  Tables  $10,  trunk 
sales  S6.  Overnight  camping 
available.  Vendor  setup  6  a,m. 
Contact  Don  WB8NUS  at  (517) 
321 '2004.  or  LCDRA.  P.O.  Box 
801 06.  Lansing  Ml  4S90&. 

WALUNGFORD,  CTThe  Nutmeg 
Hamfest  and  Computer  Show, 
featuring  the  ARRL  Connecticut 
State  Convention,  will  be  held  9 
a>m.--3  p.m..  rain  or  shine,  at  the 
fabulous  '^Mountainside  Special 
Event  Facility."  KJI  Electronics, 
Lenimi  Comm.  and  other  major 
vendor  displays ,  VE  exams.  Regis- 
ter rn  advance  by  calling  Joef 
CumeaiNUEO^  (203)235-8932. 
Free  parking.  Inside  selling  space 
includes  one  1 0  x  1 0  f1;  booth,  one 
8  ft,  table,  one  chair  (two  free 
vendor  passes  per  booth),  S20. 
Outside,  one  tailgate  30  ft.  space. 
$15.  General  admission  S6  (chiid- 
ren  yrider  12,  $3}.  Make  checks 
payable  to  Nutmeg  Hamfest  and 
send  to  Gordon  Barker  K1BIY,  9 
Edge  Wood  Rd„  Portland  CT 
06460.  TeL  (860)  342-3258. 

ocna 

CAMBRIDGE,  MA  A  tailgate 
electronics,  computer  and  amateur 
radio  Flea  Market  will  be  held  Sun, , 
Oct,  1 8th,  9  a.m -2  p.m,  at  Albany 
and  Main  St..  Cambridge  MA. 
Admission  $4.  Free  off-street 
parking  for  1000  buyers.  Fully 
handicapped  accessible.  Tailgate 
room  for  600  sellers.  Setters  S10 
per  space  at  the  gate,  S9  in 
advance— includes  one  admission. 
Setup  at  7  a.m.  For  space  reser* 
vatbns  or  further  info,  call  (617) 
253-3776.  Mail  advance  reser- 
vations before  Oct.  5th  to  W1GSL 
PO.  Box  397082  MIT  BR,, 
Cambridge  MA  02139'7082.  Rain 
or  shine!  Covered  tailgate  area 
available  for  ail  seflers.  Talk-in  on 
146.52  and  449.725/444725  PL 
2A,  W1XM  rptr  Sponsored  by  the 
MIT  Radio  Society  and  the  Harvard 
Wireless  Club. 

KALAMAZOO,  Ml  The  16lh 
Annual  Kalamazoo  Hamfest  wiir 
be  heid  at  the  Kalamazoo  County 
Fairgrounds.  Free  parking,  The 
Kalamazoo  ARC  and  the  SW 
Michigan  AR  Team  are  co-hosting 
this  event.  Vendor  setup  Is  at  6 


a,m.  Doors  open  to  the  public  at  8 
a.m.  Advance  ttekets  S3,  S4  at  the 
door.  Trunk  sales  S5.  Tables  SI  .50 
per  ft.,  4  ft,  minimum.  Electrical 
hookup  $5.  For  tickets/tables, 
send  SASE  to  Gary  Hazelton 
N8GK  75075  M-40,  Lawton  Ml 
490BB,  For  contact  or  info  see  the 
Web  site  s\  [www.neNink.nBi/ 
wmatj.  E-mail  inquinesto//ica5t?/o@ 
net-link.netl  Talk*fn  on  147.040 
K8KZ0  rptr. 

SELLERSViLLE.  PA  The  RH  Hill 
ARC  will  host  their  Hamfest  at  the 
newly  rebuilt  Sellersville  Fire 
House,  on  Rt.  152.  5  mi.  south  of 
Quakertown  and  8  mi.  north  of 
Montgomeryville,  Admission  is  S5. 
VE  exams  10  a.m -1  p.m.  for  all 
classes.  Brfng  documents,  indoor 
flea  market  spaces  S12,  table 
included.  Outdoor  spaces  $6, 
bring  tabies.  Contact  Linda  Erdman. 
2220  Hill  Rd..  PerkiomenviHe  PA 
18074;  or  call  her  at  the  Hamfest 
HoWne.  (215)  679-5764,  The  cJub 
maintains  a  Web  site  at  [http:// 
www,  ffhilLampr.orgJ. 

OCT  24 

GRANDVIEW,  MO  Octoberfest 
'98"  will  be  held  by  rhe  Southside 
ARC  Sat,,  Oct,  24th,  8  a.m. -2 
p.m.  at  Grandview  Middle  School 

(East  Junior  High),  12650  Man- 
chester, in  Grandview  MO,  VE 
exams  start  at  10  a.m.;  you  must 
be  pre-registeredl  Code  test  10 
a, m, -11:20  a.m.  Written  test  12 
noon-1  p.m.  Mail  your  compieted 
610  to  Exam  Registration.  P.O. 
Box  12757,  North  Kansas  City  MO 
64116.  Tickets  are  4  for  S5  in 
advance,  3  for  S 5  at  the  door. 
Single  tickets  S3.  Tables  are  SI  5 
each,  includes  one  ticket.  For 
tickets,  tabies,  or  info,  contact 
Donna  Quick  KBOYJN.  (816)  537- 
7464.  E-mail [kbOyjn^juno.cam]: 
or  Mark  Sevy  KB0VWD,  (816) 
33 1 '8948.  E^mail  [kbOvwde 
]urK>.coml  or  wote  to  SSARC  P.O. 
Box  70 1  Grandview  MO  64030. 

RICKREALL,  OR  The  Mtd-Valley 
ARES  will  present  its  4th  Annual 
Swap-Toberfest,"  Amateur  Radio 
Emergency  Services  Convenlionj 
Sat.  Oct  24th.  at  Ihe  Polk  County 
Fairgrounds  in  Rickreall  OR* 
Doors  open  for  the  convention 
from  9  a^m.  to  3:30  p.m.  the  day 
of  the  event.  Swap  table  setup  will 
be  6  p.m -9  p.m,  Fri.  night,  Oct. 
23rd,  and  on  Sat.  morning,  Oct. 
24lh.  at  7  a.m.  Features  include 


swap  tables,  commercial  dealers, 
meetings,  and  seminars.  Emer- 
gency Communications  Vehicles 
will  be  on  display  from  Marion  and 
Polk  County  Emergency  Manage- 
ment. Civil  Air  Patrol,  American 
Red  Cross,  the  Oregon  State 
Police,  and  others  as  available. 
Self-contained  RV  spaces  are 
available .  For  nnore  information, 
contact  Bob  Boswefi  W7L0U. 
(503)  623-2513,  or  E-mail  to 
[w7lou@gotdcom.coml  To  down- 
toad  a  copy  of  the  flyer  and  pre- 
registration  form,  surf  the  net  for 
[http://www.  teleport.  com/-^n7ifj/ 
swaptobe.htm}.  Handicapped 
hams  who  have  pre-registered 
may  enter  Swap-Toberfest  at  8 
a.m.  through  the  East  Door,  One 
pre- registered  assistant  per  handi- 
capped ham  may  accompany  to 
offer  a  helping  hand, 

SUMTER,  SC  The  Sumter  ARAs 
12lh  Annual  Hamfest  and  Com- 
puter Fair  will  be  held  8  a-m.-4  p,m, 
al  the  Sumter  County  Exhibition 
Center.  700  W,  Liberty  St,  Sumter 
SC.  Advance  lickets  are  S5.  S6  at 
the  door.  For  advance  tickets  send 
check  and  SASE  to  SARA.  P.O. 
Box  193.  Sumter  SC  291 5 1-01 93. 
Advance  ticket  requests  received 
after  Oct.  17th  wiB  be  held  ai  the 
door.  For  dealer  packages  or  more 
info,  contact  Steve  Heriot 
KC4ZLB,  1 15  S.  Washington  St.. 
Sumter  SC  29150-5127.  Tel.  (603) 
773-2282;  E-maif  [sfieriot^ftc- 
inetj;  or  contact  Greg  Czerniak 
W4GRC,  2220  Highway  261  S„ 
Wedgefield  SC  29 168.  Tel.  (603) 
494^5865:  E-mail  [grcljc^fic- 
Inetl  Talk-in  on  147:015. 


OCT  24^25 

EL  PASO,  TX  The  1998  Inter- 
nattonal  Hamfiasla  and  Computer 
Show  wifl  be  held  at  the  Ysleta 
Independent  School  District's 
Cultural  Arts  Center,  9600  SimsSL^ 
El  Paso  TX.  Sal.  B  a.m.-5  p.m., 
Sun.9a.m."2p.m.  Pre-registraiion 
S5.  Al  the  door.  S6,  Swap  tables 
SIC  with  Fri,  setup.  Tables  SI 2  at 
the  door  Computer  upgrading.  VE 
exams  both  days.  There  will  be 
forums  on  ARRL,  packet  radio, 
Internet  communications,  QSL 
verification,  and  satellite  tracking. 
RV  overnight  hookups  nearby. 
QCWA  brealsfast.  Contact  day 
Emeri  K5TRW.  PO.  Box  971072, 
El  Paso  TX  79997.  Tel.  (915)  859- 
5502,  B-maii [cement dm. com}, 

N0V1 

CANTON,  OH  The  Massillon 
ARC  will  sponsor  "Hamfesl  98." 
Sun.,  Nov.  1  st,  al  the  Stark  County 
Fairgrounds.  305  Wertz Ave.  NW. 
Canton  OH.  Vendor  setup  at  6 
a.m.  Doors  open  to  the  public  at  8 
a.m.  General  admission  S5,  $4  in 
advance,  Tables  are  S10  each. 
Info  and  reservations  to  MARC, 
P.O.  Box  73,  Massilton  OH 44648. 
Include  an  SASE.  An  auction  begins 
at  10  a.m.  Talk-in  on  147.ia(+)  rptr. 
E-mail  to  [marc.hamcfub@juno. 
coml  or  call  Terry  Russ  (330)  837- 
3091  before  10  p.m. 

DES  MOmES,  lA  The  Tikva 
Tracers  ARC  ^Hamfest  Iowa  '98^ 
will  be  held  at  the  4H  Building, 
Iowa  Stale  Fairgrounds,  in  Des 
Moines.  Setup  Sat.  6  p,m -9  p.m., 


Radio  Bookshop 


Pttone  800'274-7373  or  603-924-0058,  FAX  603-924-8613,  or  see  order 
fWrm  on  page  f>4  for  otdering  infoimation. 


Wayne's  Five  Buck  Books: 


*i8  Books  You'rt*  Crazj  if  Vou  Don' I  Rend.  Brief  reviews  of  books  thai 
wilj  help  make  you  hcalihy.  wt'iilihy,  and  wise.  If  you  arc  sick  you  did  il  to 
yourself  through  messing  up  your  body.  This  Is  probably  iht  single  mosL 
ijnportanl  five  bucks  you'll  ever  spend. 

How  to  Make  Money,  A  Be^in nerd's  Guirie.  Conrni tiling  to  work  is  stupid. 
You  can  E  get  fired,  laid  oti.  downsized  or  outsourced  if  you  own  your  own 
business.  This  is  on  jn&tfuction  book  on  how  lo  gel  oihers  lo  pay  you  lo  leam 
what  >ou  need  to  know  to  be  tiidc|jendentiy  wealthy,  havij  a  bail  doing  it  and 
iiavc  thai  haiu  shiick  vou*ve  dreaiiied  of. 

Grist  I.  Fifty  of  Wayne^'s  necem  non-hani  oriemed  editorials.  They're  aboui 
almost  anything  and  guaranteed  ro  almost  make  you  think,  You  11  sure-  h,ne 
tliingji  10  talk  about  on  the  air  other  than  your  antenna  and  the  weather, 
Grist  [I,  Fifiy  nit>rt;  non-han:  editorials.  Even  more  tiiscinating  stuff  lo 
tbitik  and  talk  about. 
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and  6  a.m.  Sun.  Doors  opan  a!  8 
a.rn»  Seminars  and  "Ask  the 
Experts"  will  be  among  the  featured 
goodfes.  Talk-in  on  146.22/.82. 
Admission  S5,  first  table  $10,  each 
additional  $8,  electric  $8.  VE 
exams  at  9:30  a, m.  Contact  Randal 
Lees  WLIAS,  1575  Northwest  7Bth 
SL.  Ctive  I A  50325' 1255.  TeL 
(515)  279-4241;  E*mail  [rclees@ 
raccoon.com], 

NOV  7 

ENID,  OK  The  Enid  Hamfest 
Group  will  hold  the  Enid  Hamfest 
at  Oxford  &  4th  Streets,  at  the 
Garfield  County  Fairgrounds 
(Hoover  BIdg.).  8  a.m.-5  p.m. 
Admission  $2,  tables  S1  each. 
Special  features:  Free  doughnuts 
and  coffee  in  the  morning,  free 
hotdogs  and  soda  at  noon.  VE 
exams  at  1  p.m.  Contact  Tom 
Woith  N5iWT,  (580}  233-8473.  E- 
mail  lN5LWT@H0TMAiLC0M]\ 
or  Fred  Selfridge  N5QJX,  (580) 
242-3551;  E-mait [FREDNNEL^ 
10NET.NET].  Talk-in  on  1 47. 15(+) 
or444.400(+) 

SORRENTO,  FL  A  Hamfest. 
Computer  Show  and  Electronic 
Expo  will  be  hosted  by  the  Lake 
AR  A,  Nov.  7th  at  the  East  Chamber 
of  the  Commerce  Building  in  Sor- 
rento FL  Admissbn  35;  vendor  ccst 
is  S10  (includes  one  admission). 
Setup  Fn..  Nov.  6!h.  at  3:30  p.m.- 
6  p.m.;  Sat.,  Nov.  7th.  at  6  a.m.-8 
a.m.  VE  exams  (walk-ins  only)  at 
10  a.m.  For  info  and  table  reser* 
vations,  contact  Chuck  Crittendon 
KA4EXM.  FO.  Box  615,  Attoona 
FL  32705.  Tet.  (352)  669-2075. 

WAUKESHA.  Wl  Bie  Milwaukee 
Repeater  Club  will  sponsor  the 
14th  annual  *6.91  Friendly  Fest" 
on  Sat.,  Nov.  7th,  8  a.m -1  p,m. 
at  Waukesha  County  Expo  Center 
Arena  Forum,  N1  W24S4B  North- 
view  Rd.,  Waukesha  Wl  (1-94  to 
County  J.  south  to  FT,  west  to 
Expo).  Sellers  admitted  at  5:30 
a.m.  Tickets  $5.  4  ft.  tables  $5 
each.  Please  call  Mike  KB9PHA 
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at  (4 14)  258-4435.  Send  an  SASE 
with  payment  to  The  Milwaukee 
Repeater  Club.  P.O  Box  2123. 
Milwaukee  Wi  53201,  There  will 
be  VE  exams  on-site.  Talk-in  on 
146.91  (-)  (The  Friendly  Repeater), 
and  on  146.52.  Visit  the  Club's 
Web  site  at  [http'J/www.execpc. 
com/^mrc/fnBndlyfBStMtm]. 

NOV  8 

KAUKAUNA,  Wl  The  Fox  Cities 
ARC  will  present  its  annuai  Ham- 
fest at  the  Starlite  Club^  comers 
of  Hwy,  55  and  Cnty.  Rd.  JJ.  You 
must  buy  an  admission  ticket  if 
you  pre-register.  Advance  admis- 
sion tickets  $4  ea.,  3  ft,  long  tables 
S8  ea.  Send  check  or  money  order 
payable  to  FCARC.  1912  Russett 
Ct..  Appteton  Wf  54914.  Attn: 
Chad  Pennings  N9PRC.  Hamfest 
Chairman,  tei.  (920)  993-0485. 
Registration  for  VE  exams  is  8 
a.m.-9  a.m.,  no  walk-Ins  after  9 
a.m.  Bring  original  license  plus 
two  copies,  and  a  photo  ID.  For 
more  exam  info  contact  Larry 
Siebers  KDBiA^  (920)  757-1167. 
Talk-rn  on  146.52  simplex. 

SPECIAL  EVENT 
STATIONS 

OCT  3 

LAWRENCEVILLE,  GA  Gwinnett 
ARS  will  operate  Station  W4G 
1400Z-2200Z  on  Oct.  3rd,  in 
conjunction  with  the  ''Air  Fair  & 
Fall  Classic  Biplane  Fly-in"  being 
sponsored  by  the  Experimental 
Aircraft  Assn.  (EEA)  Chapter  690, 
Operatbn  will  be  In  the  General 
portions  of  40. 20. 1 5.  ar>d  28,450 
on  10  meters.  For  a  certificate, 
QSL  to  GARS.  P.O.  Box  88, 
Liiburn  GA  30048. 

OCT  3^ 

HILTON,  NY  The  Brockport  ARK 
wtfl  operate  a  special  event  station 
to  celebrate  the  18th  annual  Apple 
Festival  from  Hilton  NY.  K2BRK 
will  operate  in  the  General  class 
portion  of  the  HF  bands  as  well 
as  2m  and  70  cm,  from  the  festival 
site  in  Monroe  County,  grid  square 
FN13.  BARK  will  acknowledge 
contacts  wi1h  either  a  postcard 
QSL  or  an  8.5-  x  1 1  -inch  certificate 
to  all  verified  stations  that  send  an 
SASE.  The  QSL  manager  for  this 
event  is  John  D.  Hyseft  KF2XC, 
381  Fiesta  Rd..  Rochester  NY 
14626-3843.  Visit  the  BARK  Web 


site  at  [www.frontiernetMet/ 
-'n2iuk]  for  more  details  and 
updates. 

OCT  4 

PFTTSBURGH,  PA  TTie  USSRequin 
ARC  will  operate  NY3EC  from  the 
submarine  L/.S.S.  Requin,  docked 
at  the  Carnegie  Science  Center  of 
Pittsburgh.  They  will  be  on  the  air 
1400Z-21 OOZ  OcL  4th.  The  station 
will  operate  vintage  C  W  equipment 
in  the  40  meter  Novice  band,  and 
in  the  Novice  p)ortions  of  the  10 
and  15  meter  bands,  if  conditions 
permit.  Phone  operation  will  be  in 
the  General  class  segment  of  20m 
and  40m.  For  a  certificate  and 
QSL  card,  send  QSL  and  an  3- 
1/2-  X  11 -inch  SASE  to  Jack 
Buzon  KA3HPM,  47  Grubbs  Rd. 
Cheswtck  PA  15024-9648. 

OCT  11 -NOV  7 

MINNEAPOLIS,  MN  The  1998 
Plenipot  Meeting,  being  held  Oct. 
12th-Nov.  7th.  will  be  accom- 
panied  Oct.  IHh-Nov.  7th  by 
special  event  station  W981TU, 
operating  from  Minneapolis  MN, 
OSL  cards  are  available  from 
W9aiTU.  P.O.  Box  131415,  St. 
Paul  MN  55113.  Remember  to 
send  an  SASE.  DX  cards  will  be 
handled  directly  or  through  the 
W9  bureau.  Operation  will  foe  on 
all  HF  bands.  CW,  phone  and 
RTTY.  Novice  band  operations  are 
also  being  planned. 

OCT  17 

WILMINGTON,  NC  The  Azalea 
Coast  ARC  will  operate  AC4RC 1 0 
a.m.  EST-3  p.m.  EST  from  the 
original  radio  room  of  the 
Battleship  USS  North  Carolina  BB 
55.  Connect  with  ihem  on  7.250, 
14,250.  21.35.  28.400-  QSL 
AC4RC.  P.O.  Box 4044,  Wilmington 
NC  28406.  The  cfub  will  also  be 
hosting  a  JOTA  event  from  the 
Battleship  Park  gazebo  10  a- m- 
3  p.m, 

OCT  1 7-1  a 

JACKSONVILLE,  IL   The  Jack- 

sonviPe  ARS  will  operate  K9JX 
Oct.  17th  and  18th,  to  mark  the 
club's  40th  Anniversary.  Operation 
will  be  in  the  General  portion  of 
10-80  meters.  For  a  certificate 
send  an  SASE  and  contact  Info 
to  K9JX,  773  E.  College  Ave 
Jacksonville  IL  62650. 


Letters 

conlinxAedJrom  page  6 

graduates  ought  to  read  it.  It's 
only  110  pages  long  and  has 
more  meal  in  ii  than  most  of  the 
courses  ihey  take.  I  tend  by  agree 
with  you  that  your  quote  "the 
marketplace  is  the  balUefield"  is 
not  far  from  the  truth. 


Jim  Parker  AB0EZ.  Thanks 
for  publishing  my  teller  to  73  in 
the  April  1998  issue.  To  date,  I 
have  received  a  grand  total  of 
one  response  via  my  E-mail  ad- 
dress ...  and  thai  chap  agreed 
wilh  me!  I  ilioughl  Uiai  my  let- 
ter might  provoke  a  bunch  of 
angry,  hairy -chested,  macho 
ham  responses  defending  the 
ARRL  and  CW.  It  appears  that 
I  was  wrong.  Perhaps  I  have  just 
been  dismissed  as  a  kook  or  a 
troublemaker  not  worth  ihe  time 
it  takes  to  respond.  Or  periiaps 
we  should  all  just  be  quieL  pay 
our  League  dues,  and  follow  the 
leader  like  a  good  hunch  of 
sheep ! 

Let  me  share  with  you  a  brief 
synopsis  from  a  local  club  meet- 
ing !  attended  where  an  ARRL 
reprcseniaiive  spoke.  This  gentle- 
man first  stood  up  and  shared 
with  us  how  the  League  w^as 
going  to  ensure  that  ihe  CW  re- 
quirement I'ur  HF  npcralion 
would  remain  in  place.  Indeed, 
our  trusty^  League  official  spoke 
of  how^  it  was  our  collective 
moral  dutv  to  ensure  thai  this 
iradilion  (hazing)  stayed  in 
place. 

Then  the  conversation  shifted 
10  the  VHF  and  above  area.  Our 
elected  official  ihen  informed  us 
that  it  was  time  to  think  about 
junking  our  antiquated  analog 
repeaters  and  hajidic-lalkies 
(which  are  already  in  place,  rela- 
tively cheap*  and  workf)  for 
dj&tiallv  encoded  irunking  svs- 
lemsl  When  asked,  the  main  nea- 
son  given  for  the  encouraged 
change  was  ^^for  efllcicni  spec- 
trum use.'' This  is  pure  baloney! 
Wavne.  we  dtyn't  even  use  10% 
of  Ihe  frequencies  we  as  hams 
have  aNoiicd  above  29  MHz, 
Just  ify  and  buy  a  pieee  of  com- 
mercial ham  equipment  for  use 
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Carole  Perry  WB2MGP 

Media  Mentors  Inc. 

RO-  Box  131646 

Staten  Island  NY  10313  0006 


School  demos— a  great 
experience! 

In  the  enlightened  times  of  the 
1 990s,  mosi  hams  have  eome  to 
realize  the  importance  of  en- 
couraging young  people  to  be- 
come iii\  olveJ  in  the  hobby  and 
service  of  amateur  radio.  There 
are  lots  of  exciting  approaches 
and  opportunities  to  expose 
children  to  the  fun  and  chal- 
lenges of  becoming  a  radio  op- 
erator if  only  we  are  prepared 
and  use  a  hiile  creativity  in  our 
thinking. 

We've  all  read  about  the  ef- 
forts of  resourceful  clubs,  dedi- 
cated parents  and  teachers,  i^nd 
individual  hani^  who  have  intro- 
duced many  youngsters  to  our 
hobby  by  inviting  them  to  ob- 
sene  and  participate  in  Field 
Days,  funilraisers.  comnuniity 
events,  and  other  club  activities- 
As  a  teacher  myself,  I'  ve  always 
tried  to  take  advantage  of  invi- 
tations to  speak  at  PTA  meet- 
ings, to  conduct  teacher  work- 
shops, and  abo\  e  all,  to  do  live 


denionstraiions  tn  dltterent  class- 
rooms in  otlier  schools. 

Last  June  1  was  visiting  with 
some  non-ham  friends  on  Lons 
Island,  New  York.  There  were 
two  ver>  bright^  articulate  little 
boys  in  the  family  who  were 
telling  me  about  all  the  many 
activities  they* re  involved  in, 
both  ill  school  and  in  the  after- 
noons and  evenings.  Bradley  is 
in  the  first  grade  in  the  Franklin 
School  in  Hevk  leit  Zachan^  is  in 
kindergarten  in  the  same  school. 

Even  though  theie  is  a  heavy 
emphasis  on  sports  in  the  Parker 
family,  both  parents  and  a  doting 
uncle  are  all  educators  wIk;  en- 
courage I  he  hoys  to  he  well- 
rounded  in  their  interests. 
They  are  all  open-minded  and 
total]}  committed  to  the  children's 
educational  experiences. 

Could  1  ask  for  a  better  op- 
portunity? As  soon  as  I  volun- 
teered to  come  to  the  school  and 
do  a  ham  radio  demonstration, 
L^arrv  Parker  contacted  his  son's 

■r 

school  to  get  permission  for  me 
to  come  there.  Having  done 


on  the  9(K)  MHz  band  other  than 
a  scanner!  Even  if  you  could  buy 
a  ham  transceiver  for  900  MHz, 
what  would  you  hear?  Silence! 
Yeah,  and  we  reallv  use  the  day- 
lights  out  ofl  ,2  GHz.  too ...  i\OT! 
How  many  1 .2  GHz  repeater 
systems  arc  there  in  your  home 
town?  We  have  two  in  the  Den- 
ver area  imk\  ihey  arc  almost  al- 
ways siient,  except  for  a  com- 
puter-generated identification. 
Boy,  I  can  really  see  the  need 
for  a  trunking  system  on  that 
band!  Lel*s  see,  keep  a  I  (K)-year- 
old  communication  method  as  a 
requirement  for  worldwide 
com  muni  cat  ions  (no  matter  if 
you  intend  to  use  thai  method 


or  not!)  but  junk  existing  and 
working  communications  sys- 
tems for  somelhins  new?  I  think 
not  on  both  counts. 

If  this  is  the  thinking  from  the 
lop  down  via  the  ARRU  then 
amateur  radio  as  a  whole  in 
America  is  in  serious  trouble. 
even  worse  than  I  had  thought 
be  I  ore.  We  obviously  need  to 
get  some  new  blood  elected  into 
the  ranks  of  the  ARRL  in  a  des- 
perate v\  ai ;  Before  1  get  bashed, 
let  me  say,  once  again,  that  I 
personally  love  CW,  am  a  VE, 
am  an  ARRL  member,  and 
would  tike  to  see  amateur  radio 
survive  until  I  am  one  of  the 
Old'Timers! 


school  demos  for  the  past  20 
years,  I  know  the  importance  of 
being  prepared.  Many  of  my 
"Hams  With  Class"  columns 
have  been  devoted  to  the  abso- 
lutely necessary  step  of  good 
preparation.  At  feast  509^  oflhe 
letters  that  I  receive  deal  w  ith 
the  question  of  how'  to  appmach 
school  administrators  lo  get  per- 
mission to  come  into  a  school 
to  demonstrate  ham  radio.  Good 
preparation  is  the  key  to  success 
wilii  anything,  in  my  opinion — 
especially  when  going  before 
busy  administrators,  parent 
groups,  and  classroom  teachers. 

Once  we  were  in  agreement  on 
the  date,  I  prepared  a  package  of 
information  for  the  teacher.  Mrs. 
Fenton.  The  more  aware  the 
classroom  teacher  is  of  what  to 
expL'ct  during  your  visit,  the  bet- 
ter the  presentation  \\ill  be. 
There  are  lots  of  classroom  ma- 
terials available  from  the  ARRL 
for  teachers.  Simply  contact  the 
educational  activities  depart- 
ment at  225  Main  Street, 
Ncwington  CT  06111.  and  tell 
them  of  your  plans. 

My  next  step  \^as  to  contact 
my  good  friend.  Rob  Todaro 
N2JIX,  who  is  the  president  of 
the  LIMARC  radio  club  on 
Long  Island.  He  immediately 
put  me  in  touch  with  several 
ham  radio  opei^ators  who  w^ere 
local  to  the  Hewlett  school. 
Plans  were  made  for  both  sim- 
plex and  repeater  contacts.  A 
good  piece  of  advice  is  to  al- 
ways have  a  backup  plan  in  case 
you  encounter  problems. 


Photo  A.  Carole  WB2MGP  puts 
BrcicIk'X  Parker  on  the  air. 


Upon  my  arrival  at  the 
Fraoklin  School,  I  was  greeted 
by  Ms.  Joyce  McGinn,  the  prin- 
cipal. I  was  delighted  to  learn 

that  her  brother  had  been  a  ham 
as  a  young  boy.  so  she  was 
somewhat  familiar  with  the 
positive  points  of  amateur  radio. 
She  \^  :is  impressed  with  the  con- 
cept of  using  the  radio  in  the 
classnxim  lo  teach  school  cur- 
ricula. I  was  so  pleased  when  she 
came  into  Mrs.  Fenton^s  roiun  to 
obscj've  LhedemonsUation  lesson 
I  gave  to  two  first-grade  classes. 
1  showed  the  children  a 
rolled-out  plastic  QSL  card 
holder,  containing  colorful  cards 
from  contacts  from  all  over  the 
world,  that  I  had  taken  from  the 
w^all  of  my  own  classroom.  1 
showed  ihem  my  two-meter  rig 
and  let  Brad  lev  Parker  make  the 
first  contact  on  the  air  (Photo 
A),  I  knew  enough  to  vary  the 
activities  at  a  rapid  rate  due  to 

Coixiiniicd  on  pa^  40 
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Phato  B.  Mrs.  Femon.  Carole  WB2MCP.  and  a  roomful  of  eager 
first  graders. 
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Amateur  Radio  Via  Satellites 


Andy  MacAKtster  W5ACM 
14714  Knights  Way  Drive 
Houston  TX  77083 


On  July  10.  iwo  new  hamsuts 
a€hie%^ed  orbiu  thanks  to  a  Zi'itit- 
2  launch  vehicle  !  mm  the  Bay- 
konur  Ci^sniodromc,  TMSAT-J 
and  Gunvm-lf  Tcchsat  made  it 
10  space  wiihoiil  mishap,  and  are 
runcUonal,  The  orhit  is  ahoiit 
820  km  (500  miles)  high  and 
inclined  98,8  degrees.  The  sat- 
ellhes  travel  over  the  poles  and 
come  wiihiii  view  abooi  the 
same  time  every  day  due  to  the 
sun-synchronoui^i  orbit.  Their 
primary  amateur  radio  activity 
will  be  digital  96U0-baud  store- 
and'forward  communications. 

The  launch 

The  primary  pay  load  on  the 
Russian  Zenii-l  launcher  was 
the  Resurs-0}  Nck  4  satellite.  It 
is  a  Russian  civil  remote  sens- 
ing satellite  similar  to  a  US 
Landsat  but  based  on  the  Russian 
Meteor  weailier  saleUites.  It  was 
built  by  VNTI  Elektromekhanilci 
and  some  sources  have  reported 
that  it  may  later  be  labeled  as 
Resurs-02  No.  L  An  inlCi^rat 


part  of  tire  Rcsms  spacecraft  is  the 
Belgian  LLMS  (Little  Leo  Mes- 
saging System).  It  is  to  be  used 
as  part  of  the  IRIS  communica- 
tions system. 

There  were  four  secondary 
satellites  onboard.  The  two  non- 
ham  spacecraft  included  FASah 
Bravo,  a  50-ka  test  satellite  buill 
for  the  Chilean  Air  Fc^rce  by 
Surrey  Satellite  Technology, 
Ltd.  (SSTL)  in  England  and 
Sujh'2,  a  6()-kg  relay  satellite 
built  by  OHB  in  Bremen  for  the 
German  Space  Agency. 

TMSAT-1 

Built  at  the  University  of  Sur- 
rey. TMSAT-l  (Th;ii  Micro 
SATetlite)  is  almost  identical  in 
appearance  to  the  Chilean 
FASar-Bravo.  TMSAT-l  was 
built  in  a  cooperative  agreement 
between  SSTL  and  the  Thai 
Micro  Satellite  Company.  Ltd. 
(TMSC)  of  Bangkok,  Thailand, 
TMSC  was  created  by  the 
Mahanakorn  University  of 
Technology  (MUT)  and  Thai 


Pho!o  A.  The  SSTL  team  in  Moscow  (hiring  spacecraft  iniegranon 
mih  FASat-Bra\o  on  ibe  left  and  TMSAT-l  on  the  right,  Chris 
Jackson  G7UPN  in  the  center  (SSTL  phoio] 


Satellite  Communication  fTSC), 
The  satellite  carries  a  iiumber  of 
experiments  and  systems.  The 
Earth  obsenation  camera  and 
data  communicalion  pay  load  are 
the  primary  focus  of  amaicur 
radio  interesL 

The  imaging  system  includes 
one  wide-angle  camera  and 
three  narrow-angle  units  (infra- 
red, red,  and  green).  The  wide- 
angle  camera  has  a  field  of  view 
of  1500  X  1500  km,  producing 
an  image  576  x  576  pixels.  The 
narrow-angle  unit  sees  a  100  x 
100  km  area  and  provides  a 
1024  X  1024  pixel  image.  Pic- 
lures  that  are  taken  by  the  cam- 
eras will  be  available  via  the 
96004->aud  amateur  downlink. 

The  communicalions  sysietn 
includes  three  two-meter  uplink 
frequencies  coupled  to  one  of 


two  70-cm  downlink  frequen- 
cies. The  primary  downlink  fre- 
quency is  436.925  MHz*  In 
addition  to  ihe  9600-baud  dow^n- 
link.  the  satellite  has  an  onboard 
digital  signal  processing  (DSP) 
system  that  can  allow  real-time 
voice  communications*  experi- 
mental digital  moderns,  a  digi- 
tal voice  broadcaster,  and  other 
as-yct  unspecified  activities. 
The  TMSAT  home  page  on  the 
Inlcmet  can  be  found  at  the  Uni- 
versal Resource  Locator  f  URL) 
of:  (http:/Av^^  w.ee.surrey.ac.uk/ 
CSER/UOSAT/missions/tmsat/ 
index.himl]. 

Gurwin-ll  Techsat 

The  Techsat  project  to  study 
satellite  ;  ^^  ns  began  seven 
years  ago  as  a  senior  project  for 
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the  short  ai(cnlion  span  of  first 
graders, 

I  observed  wide  grins  as  I 
showed  a  few  minutes'  worth  of 
a  video  taken  of  the  students  in 
iny  class  talking  on  the  radio  in 
our  classroom  ham  shack  to  a 
one-room  schoolhouse  class  on 
an  island  off  the  coast  of  Maine. 
And  they  all  were  enthralled 
with  the  footage  of  our  SAREX 
ATV  contact  with  the  space 
shuttle  Challenger  in  1985. 

1  brought  photo  albums  and 
colorful  posters  from  some  of 
our  more  memorable  contacts  to 
show^  the  children.  I  showed 


them  photos  and  a  box  filled 
with  souvenirs  from  the  Navajo 
Indian  School  in  Sun  Valley, 
Arizona,  that  we've  been  speak- 
ing to  through  the  years. 

Next,  I  showed  them  QSL 
cards  and  video  footage  of  some 
of  the  very  voung  children  who 
made  presentations  at  my  youth 
forum  at  the  1 998  Dayton  Hani- 
Vention.  It's  an  important  point 
to  make  that  children  always 
enjoy  watching  other  children 
having  a  good  time  in  a  classrooin 
setting  and  doing  unusual  things. 

The  time  went  by  so  quickly 
that  before  we  knew  it,  the  hour 
w^as  up  and  I  barely  had  enough 
lime  to  answer  their  questions 


and  give  out  souvenir  Kenwood 
caps  and  ICOM  magnets. 

It  was  such  a  kick  for  me  to 
watch  a  class  of  first  graders, 
lined  up  to  go  on  the  school  bus. 
all  wearing  ham  radio  caps  and 
yelling  '*88s!"  to  me  as  they  hur- 
ried onboard  the  bus  to  tell  the 
other  kids  about  the  exciting  les- 
son they  had  just  had. 

The  teacher  has  already  in- 
vited mc  to  return  next  term  and 
address  new^  classes.  Many  of 
the  parents  gave  very  positive 
feedback  about  how  excited 
their  children  were  when  they 
got  home  from  school  that  day- 

The  best  way  to  prepare  for 
speaking  to  the  elementaty  level 


classes  is  to  have  a  nnillimedia 
presentation,  keep  the  topics 
brief  and  exciting,  and  have  lots 
of  visuals. 

It  mil  always  be  a  big  hit  if 
you  distribute  nice  souvenirs  to 
ihc  children  when  you  leave. 
Also,  make  sure  the  teacher 
whose  class  you*ve  been  visit- 
ing is  left  with  information 
sheets  containing  a  number 
where  vou  can  be  reached  for 
further  information. 

Above  alL  remember  that  the 
enthusiasm  yon  have  for  the 
hobby  is  what  w  ill  get  transmit- 
ted to  the  students.  This  is  what 
ultimately  w  ill  get  them  interested 
and  ea^er  lo  leani  more* 
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Photo  B.  Chris  Jackson  GIUPN 
and  TMSAT-L  u/f/i  the  main 
payload  Resurs-01  W.  dttrmg 
spacecraft  mtegraiion  in  Mos- 
cow in  ApriL  (SSTLphoio) 


aerospace  engineering  students 
at  the  Technion  Israel  Institute 
of  Techmilogy  in  Haifa*  Israel, 
under  the  guidance  of  Professor 

Haim  E^;hed.  Later,  the  program 
was  expanded  to  develop  and 
launch  a  series  of  satelliies  de- 
si^zned  and  built  at  ihe  Techninn. 
Work  on  the  program  was  orga- 
nized bv  ProtL^sstn  (riora  Shaviv, 
the  head  of  ihe  Asher  Space  In- 
stitute ( ASI).  The  llrst  satellite, 
Techsat'L  was  destroyed  (along 
with  the  rirsl  ham  sal  from 
Mexico)  when  the  launcher,  a 
converted  Russian  ICBM,  mal- 
functioned in  I995» 

The  second  satellite  in  the 
Techsat  series,  Gurwin-lf 
Techsau  represents  no!  only  a 


replacement  for  Tech  sat -L  but 
also  offers  more  experiments 
and  capabiliiies.  The  satellite  is 
named  after  the  distinguished 
American  Society  for  Technion 
(AST)  leader  Joseph  Gurwin 
and  the  laie  Rosalind  Gunvin. 

In  addition  to  an  imaging 
svslem  and  the  amateur  radio 
communications  package, 
Giinvtnll  Techsar  has  a  number 
of  interesting  experiments.  The 
satellite  carries  a  UV  photom- 
eter operating  in  the  0.24— (3.30 
mm  spectral  region  lo  investi- 
gate ozone  concentrations  over 
the  Middle  East  and  to  test  the 
capabilities  of  a  smalL  low- 
power  system  for  use  in  space. 
Anotherexperinient  is  a  charged- 
paniclc  detector  to  measure  pro- 
tons and  heav)  ions  in  space  that 
cause  single-event  upsets  in 
electronic  devices.  There  is  also 
a  superconductivity  experiment 
that  will  be  used  to  see  if  such  a 
device  can  survive  launch  and 
how  long  it  can  operate  unat- 
tended in  a  space  environment. 
A  stnall  X-ray  detector  has  been 
incorporated  into  the  satellite  as 
a  step  toward  later  development 
of  a  simple  X-ray  telescope.  An 
array  of  reflectors  is  attached  to 
the  outside  of  the  48  kg  satellite 
to  allow  the  use  of  Satellite  La- 
ser Ranging  (SLR)  techniques. 
An  Earth-based  laser  is  used  to 
measure  the  trip  time  for  laser 
pulses  sent  from  the  ground. 
Distance  measurements  can 
achieve  an  accuracy  of  five  to 
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Plwto  C.  Comir^iKMoning  the  TMSAT-I  Bangkok  controi  station 
HS0AM.  from  left  fa  right:  Chatpetch,  Pavinee,  Chris  Jackson 
G7UPN.  and  Wirhaxa  HS0ECQ. 
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Photo  D.  The  Israeli  Gunvin- II  Techsat  satellite  cofiji K-ration. 
(Technion  Israel  insrrtute  of  Technology) 


10  centimeters  (two  to  four 
inches). 
The  imadne  svstem  on  Gur- 

win-ll  Techsat  is  simpler  than 
that  on  TMSAT-L  but  still  rep- 
resents a  unique  opportunity  for 
hams  10  view  pictures  taken 
from  orbit.  It  uses  a  CCD 
(Charge  Cutipled  De\ik;c}  ^  idco 
camera  in  conjunction  with  an 
image  processing  and  control 
card.  When  commanded  from 
the  ground,  the  camera  can  cap- 
ture an  image,  digiti/.c  it,  com- 
press it*  and  store  it  for  later 
transmission* 

The  ^tn^aiLUir  radio  package  is 
similar  lo  other  satellite  based 
'  store-and- forward  systems,  but 
with  one  signiricant  difference. 
The  three  uplink  frequencies  are 
in  the  23~cjn  batid,  just  below 
127C*  MHz.  A  single  downlink 
is  provided  on  70  cm  at  435.325 
MHz.  The  system  is  capable  of 
operation  at  eitlier  1 21J{)  baud  or 
9600  baud.  After  initial  tests  are 
complete,  the  96(X)-baud  down- 
!  ink/up  I  ink  will  become  stan- 
dard. The  Gunvin' 1 1  Techsar 
home  page  can  be  found  on  the 
Internet  at  the  URL:  [htlp:// 
techsat:intemet-zahav.nei/L 

Both  new  hamsats  represent 
signiftcant  additions  to  the 
growing  fleet  of  digital  re- 
sources in  orbit,  and  point  out 
the  global  cooperation  now  in 
place  among  Hke-minded  satel- 
lite enthusiasts.  Who  would 
have  believed  that  a  Thai  hamsai 
built  in  England  and  an  Israeli 
hamsat  from  Haifa  would  go  to 
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orbit  together,  on  a  Russian 
rocket? 

Field  Day  1998 

Once  again  the  low-Earth-or- 
bit  hamsats  like  Fuji-OSCAR- 

20.  Fuji-OSCAR-29,  RS-12, 
RS  15,  midAiVIRADOSCAR-27 

were  called  upon  to  carrv'  a  large 
part  of  the  1998  Field  Day  com- 
municatiohs.  There  was,  how- 
ever, a  big  surprise  thai  lew 
expected.  )\MSAT-OSCARJ0, 
now  15  vcars  old,  was  otiliiie 
and  working  great.  In  llie 
months  prior  to  Field  Day  (al- 
ways the  4lh  weekend  in  June), 
communications  through  A-O-JO 
had  been  di  hi  cult.  The  satellite's 
onboard  compuler  has  been 
dead  for  more  than  1 0  years,  bul 
when  the  spacecraft  is  oriented 
with  good  soiar  cell  illumina- 
tion, the  Mode  B  (70  cnt  up  and 
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Photo  E*  Picture  of  Neve- 
Shaanan  in  Israel  taken  by  a 
Techsat  satellite  during  tests. 
The  Techsat-D  satellite  \nll 
take  pictures  of  the  Earth  from 
orbit.  (Technion  phoio) 
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Plwto  F.  Field  Day  can  gei  hoi  hi  central  Texas,  fitc  K:3DX     Photo  FL  The  author,  Andy  W5ACM,  h\stens  for  more  satellite 
harmm  letwi  had  a  coal  Time  with  K5BXX\%  RV.  contacts  during  Field  Day  1998  at  (he  K5DX  xiie. 


two  meters  down)  analog  iran^ 
sponder  work?i  rea^Dnably  well. 
For  Field  Day.  ihe  iltuniinaiion 
was  almnsi  perfect  and  the 
saieJliie's  orbil  made  a  veiy  favor- 
able pass  over  North  America. 
From  its  apogee,  or  orhiial  high 
poinL  signals  were  a  bil  difll- 
culL  and  deep  fades  were  a 
problem,  bui  when  Ihe  saiclUic 
was  closer  in  (less  than  2,1.000 
kill),  signals  were  good  and  the 
fades  les.s  noticeable.  The  hulk 
of  Ihe  analog  Field  Day  contacts 
were  made  ihroush  this  saiel- 
lite  that  ju!il  won *t  give  up.  Op- 
erators were  surprised  and 
delii!hted. 

The  digital  satellites,  espe- 
cially those  capable  of  9600- 
baud  operation,  were  very  busy 
during  Field  Day.  Field  Day 
greeting  messages  were  logged 
from  around  the  world.  KfTSAT- 


Photo  G.  Mike  WASTW^T  ar- 
ranges the  coax  feeds  to  the  VHF 
and  ill  IF  satellite  untennas  at 
ike  K5DX  Field  Day  sire. 
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0SCAR'2J  earried  the  most, 
with  KlTSAT-OSCAR^25  and 
UOSATOSCAR-22 dose  behind. 
AMSAT-OSCAR'I6  and  LUSAT^ 
OSCAR' 19  were  also  active  at 
1 200  baud. 

Unlike  ihe  American  Radio 
Relay  League  Field  Day  rules 
that  eonsider  "satellite"  a  sinele 
band,  the  AMSAT  (Radio  Ama- 
teur Satellite  Corporation^  rules 
^tate  that  each  sateUilc  is  a  sepa- 
rate band.  This  encourages  op- 
erators lo  cha^ie  all  the  satellites, 
and  not  just  the  easiest  one.  The 
AMSAT  rules  also  encourage 
the  use  of  the  digital  satellites 
for  Field  Day  message  Ibruard- 
ing  and  message  collecting. 
Under  the  AMSAT  rules,  it  is 
actually  possible  to  get  a  decent 
score  without  ever  transmiuing. 
just  by  receiving  Field  Day 
greeting  messages  broadcast 
from  the  digital  satellites-  Foreign 
operators  are  also  encouraged  to 
pardcipale  on  an  even  basis  with 
American  and  Canadian  stations. 

The  Houston  AMSAT  Group 
learned  up  with  the  Texas  DX 
Society  (TDXS)  for  a  weekend 
of  hot  weather,  air-conditioned 
motor  homes,  BBQ  and  tots  of 
HF  and  hamsat  contacts.  A  new^ 
Yaesu  FT-S47  was  used  for  all 
of  the  satellite  activity.  All  of 
those  who  tried  their  hand  at  the 
new  rig  from  Yaesu  enjoyed  it. 
and  found  it  easy  to  use.  Al- 
though  we  didn't  have  the  wir- 
ing  correct  to  uplink  messages 
to  the  digital  satellites,  we  did 
manage  a  large  number  of  down- 
loads and  tnadc  mostly  voice 
and  CW  contacts  via  A-O-IO 


and  the  odier  analoe  satellites.  It 
was  a  Held  Day  to  remember. 

The  AMSAT  Annual 
Meeting  and  Space 
Symposium 

It's  time  again  for  the 
.\MSAT-NA  Space  Symposium 
and  Annual  Meeting.  This  year, 
it  will  be  held  at  the  Battlefield 
Inn  tfomieriy  the  Park  Inn)  in 
Vicksbui^,  Mississippi,  from  Oc- 
tober 1 6th  iliiDu^i  Uic  Ibttli.  Com- 
pared to  other  con\'entions  and 
evcniK,  the  rates  Ibr .AMSAT  gath- 
erings are  extremely  reasonable. 

Registration  is  S30,OU,  the 
Saturday  night  banquet  is 
$20,00,  and  a  Sunday  mt>ming 
Held  trip  uj  the  US  Army  Engi- 
neer Waterways  Experiment 
Station  is  $10.00.  To  register, 
callAMSATat  (301)  589-6062, 

Room  rates  are  $52.00  for  a 
single  and  $62.00  for  a  double 
per  night.  A  complimentary 
breakfast  buffet  is  included. 


Fcjrress^  ations  at  the  Battlefield 
Inn  call  1  (800)  359*9363  and 
inention  the  AMSAT  Conference, 

South  west  Airlines  is  the  of- 
ficiid  airline  of  the  AMSAT 
Conference  and  wrf!  provide  a 
10%  discount  on  airfares*  To 
make  airline  reser\'aiions,  call  1 
(800)  433-5368  and  reference 
K3308.  Flights  go  into  the  Jack- 
son (Mississippi)  airport.  A 
shuttle  service  is  available  for 
$9.00  each  way. 

You  can  check  all  this  out  on 
the  fntemel  via  the  URL:  fhttp:/ 
/pages. prodigy.com/ 
DXHF93A1.  The  talk-in  fre- 
quency at  the  conference  is  on 
the  147.27  MHz  repeater  (100 
H/  PL),  Some  family  activities 
wilt  be  provided,  and  Vicksburg 
has  many  interesting  sites  to 
tour,  including  Civil  War  battle 
scenes  and  antebelluni  man- 
sions. From  casinos  to  camp- 
grounds, they  have  it  all.  Til  see 
you  in  Mississippi! 


Photo  L  Doii^  WB:)TKI  collects  a  fen-  mote  CW  contacis  via  A- 
O' 10  during  (he  1998  Field  Day  operation. 
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Mobile,  Portable  and  Emergency  Operation 


Steve  Nowak  KE8YN/4 
1011  Peacock  Ave.  NE 
Palm  Bay  FL  32907*  1371 
{pangen@compuserve.com] 


Over  the  past  few  months, 
Fve  noticed  quite  a  few  more 
mobile  HF  stations  on  die  air.  I 
attribute  this  to  our  improving 
sunspot  cycle.  With  belter  propa- 
gation, i  Lun  hear  (and  work) 
more  si  ill  ions  of  all  types,  in- 
cluding niobiies.  On  the  other 
hand,  I  sense  that  more  hams  are 
adding  HF  mobile  capability 
because  of  the  improved  propa- 
gation. People  are  more  inter- 
ested in  investing  time  and  effort 
into  selecting  and  instalUng  new 
mobile  rigs  when  the  chances 
are  good  that  they  will  be  able 
to  work  inicnesting  and  DX  sta- 
tions* To  all  of  you  who  have 
either  added  HF  or  are  diioklng 
of  adding  it — Welcome! 

Im  still  operating  my  trusty 
Kenwood  TS- 1 30S,  and  though 
its  features  are  modest,  Vm  able 
to  operate  il  almost  entirely  by 
touch  with  i)nly  the  occasional 
glance  at  the  control  panek 
However,  I  do  llnd  many  of  the 
new  rigs  absuJutely  fascinating, 
wiih  features  including  memo- 
ries and  expanded  coverage 
from  80  meters  to  VHF.  Regard- 
less of  the  type  of  rig,  though, 
successful  HF  mobiling  de- 
pends lo  a  great  extent  on  how 
attentive  one  is  to  details,  espe- 
cially when  installing  the  rig.  A 
couple  of  extra  hours"  work  in 
the  beginning  will  pay  off  in  big 
performance  bene  tits. 

Years  ago  we  learned  that  a 
good  electrical  connection  starts 
with  a  good  mechanical  connec- 
tion. In  mobile  operations,  this 
is  especially  good  advice.  Tn  the 
event  of  an  accident,  a  good  me- 
chanical connection  between  the 
rig  and  the  vehicle  will  mini- 
mize  the  chance  that  the  rig  will 
become  a  missile  ricocheting 
around  Uic  passenger  compart- 
ment. An  object  in  motion  (your 


radio)  tends  to  remain  in  motion 
(even  if  the  car  in  which  it  is 
installed  has  abruptly  stopped) 
until  another  force  (hitting 
something  or  somebody)  over- 
comes it.  As  they  say,  physics 
isn't  just  a  good  idea — tt's  ihe 
law  ( . . ,  sorry  about  that). 

Most  rigs  have  the  chassis 
and/or  case  at  die  same  poten- 
tial as  the  car  cliassis  or  t>ody — 
normally  negative.  The  car  uses 
llie  body  as  the  negative  lead  for 
most  circuits,  as  do  most  radios. 
The  radio  also  may  use  the  chas- 
sis to  connect  to  the  braid  of  the 
antenna  lead.  Even  though  many 
radio  mounting  brackets  provide 
no  electrical  connection  to  the 
car,  I  believe  this  is  important. 
The  radio  may  be  mounted 
within  rubberized  clamps,  but 
this  is  more  for  vibration  pro- 
tection than  electrical  isolation, 
I  try  to  niouni  my  HF  rig  to  the 
car  body  witli  metal  brackets 
that  provide  both  a  mechanical 
and  electrical  connection.  Also, 
this  may  improve  your  insur- 
ance coverage  on  your  rig.  Some 
policies  pay  a  liigher  amount  for 
theft  of  a  pemianently-instalkd 
piece  of  equipment  than  for  a 
temporary  installation.  Check 
your  policy  to  see  if  this  applies 
to  vou. 

■r 

Power  connections  can  some- 
times get  a  good  discussion  go- 
ing  among  hams.  With  my  UHF 
and  VHF equipment  I  try  to  have 

a  good  connection  for  power, 
but  I  do  keep  a  power  cord  avail- 
ablL^  that  will  let  me  plug  the 
radio  into  a  cigarette  lighter  in 
an  eniergency,  This  is  not  appro- 
priate for  HF  installations,  and 
a  connection  direclty  to  the  bat- 
tery is  recommended.  First,  HF 
rigs  tend  to  mn  around  100  waits, 
while  a  VHF  or  UHF  transceiver 
usually  will  be  between  five  and 


50  watts.  Second,  VHF  and 
UHF  mobile  operations  tend  to 
use  FM  as  the  mode  of  choice, 
and  FM  is  inherently  less  sensi- 
tive  to  noise.  HF  operations  use 
one  of  the  sidebands  of  an  AM 
signal,  and  electrical  noise  is 
much  more  of  a  factor. 

When  il  comes  to  actually 
wiring  the  power  cord,  some 
swear  to  the  benefit  of  fusing 
only  the  positive  lead.  Others 
ticlieve  that  both  leads  should  be 
fused.  1  admit  to  being  guilty  of 
blowing  both  fuses  (in  my  much 
younger  days,  of  course),  so  I 
subscribe  to  the  two-fuse  Uieory. 
Remember  that  a  point  in  a  cir- 
cuit is  positive  or  negative  in 
relation  to  some  reference  ptiint, 
so  a  negadve  lead  in  relation  lo 
the  positive  lead  may  in  fact  be 
positive  in  relation  to  some  other 
reference,  and  if  they  touch,  you 
may  wish  you  had  that  second 
fuse. 

Many  of  the  panels  in  an  au- 
tomobile are  not  connected  to- 
gether in  an  optimal  manner, 
and  this  produces  a  lot  of  noise. 
While  noise  b tankers  do  a  mar- 
velous  job,  they  are  merely  an 
attempt  to  treat  a  symptom  of  a 
larger  problem.  Remember  that 
"signal-to-noise  ratio"  really 
means  (signal  h-  noise)/( noise). 
If  all  of  the  body  panels  can  be 
better  connected,  overall  noise 
may  be  reduced.  This  can  he 
done  in  a  few  hours  by  ensuring 
that  all  the  panels  are  mechani- 
cally and  electrically  connected. 
A  noncorroding  sheet-metal 
screw  can  be  used  to  connect 
panels  which  do  not  move,  and 
wire,  braid  or  metal  straps  can 
be  used  to  bridge  panels  which 
do.  While  ifaere  are  problems 
associated  with  attaching  dis- 
similar metals,  1  believe  that  the 
expected  life  of  the  automobile 
is  usually  short  enough  that  this 
is  not  an  issue.  I  try  to  keep  any 
connections  away  from  severe 
weather  and  corrosives  such  as 
salt. 

Speaking  of  signals  aiid 
noise — I  find  it  helpful  to  re- 
member this  when  listening  tu  the 
radio,  I  adjust  the  RF  gain  so  diat 
when  tuned  to  a  frequency  with 
no  sigi^  I  hear  little  or  nothing, 
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I  then  use  the  AF  gain  to  adjust 
the  audio  level.  While  I  may  lose 
some  volume,  this  caji  be  more 
than  made  up  for  by  using  an 
external  speaker  aimed  ai  the 
operator  rather  than  the  buiU*in 
speaker  aimed  down  at  the  tloor 
or  up  under  the  dashboard. 

I  really  enjoy  talking  with  a 
DX  station  wtiile  driving  alone 
up  and  down  the  interstate. 
Sometimes  I  can  work  a  fellow 
mobile  station  at  the  other  end 
of  the  country,  which  can  be 
quite  satisfying.  If  youVre  think- 
ing about  adding  this  aspect  of 
the  hobby  to  your  palctic,  i  hope 
that  this  column  will  help  you 
decide  to  join  the  group — and 
that  these  ideas  will  be  of  help, 
Drop  me  a  line  to  le!  me  know 
how  your  experiences  arc  work- 
ing out,  and  what  suggestions  or 
experiences  you*ve  had. 

Told-you-so  departnient 

During  the  recent  fires  in 
Florida,  hams  in  the  Brevard, 
Flagler  and  Volusia  County  ar- 
eas were  quite  busy  for  extended 
periods.  Good  Job,  everyone. 
While  you  were  busy,  you  might 
have  missed  television  reporters 
asking  people  to  not  use  their 
cellular  or  standard  telephones. 
Seems  there  was  so  much  tele- 
phone activity  that  not  only  was 
Ihe  cellular  system  not  working 
properly,  but  even  the  landline 
system  was  overloaded.  Those 
emergency  personnel  who  were 
relying  on  cellular  did  not  get 
die  results  they  expected.  In  tlie 
meantime,  what  1  heard  on  two 
meters  indicated  that  the  hams 
held  things  together  Even  in  ihis 
day  of  high  technology,  we  hams 
fill  a  need  that  can*i  quite  be 
covered  by  other  options. 


SAVE  47%! 

on  12  months  of 

73 

Only  $24.97 


Call  800-274-7373 


QRP 


Nijmb€r  44  on  yourfliiffiigglf  card 


Low  Power  Operation 


Michaei  Bryce  WB8VGE 
Sunlight  Energy  Systems 
955  Manchester  Ave.  SW 
North  Lawrence  OH  44666 
[prosolar@sssnet.com] 


Last  iiionih  I  talked  abaui  the 
NorCal  38  SpeciaL  This  monih. 
we'll  take  a  closer  look  al  {his 
rig. 

The  one  tliLil  I  hiive  silting  on 
my  workbench  h  riUher  Lknid- 
There *s  not  much  audio  and  no 
receive  at  all,  The  transinitter  is 
kaput  as  wcIL  To  make  mailLTs 
worse,  if  lhat*s  possible,  I  did 
not  assetnblc  ihe  kit  So,  lo  be- 
gin the  trouhleshooling.  I  had  to 
basically  rebuild  the  kit  one  step 
at  a  !iniL\  This  did  not  mean  I 
had  to  resoider  every  joint,  hut 
rather  that  T  had  to  RVllow  the 
instmctions  step  by  step  to  en- 
sure that  the  kil  was  put  together 
correct  [v, 

I  found  no  misplaced  pari^  or 
tncorrectlv  installed  compo- 
iiijnis.  I  checked  very  carciully 
for  missed  solder  joints  and  of 
couLsc  the  ever  present  solder 
bridges.  1  found  none,  Alt  in  aik 
the  person  who  assembled  this 
38  Special  did  a  pretty  nice  job. 
Unfortunately,  it  still  didn*l 
work. 


Simple  tests 

In  a  rig  like  this,  tlie  best  place 

lo  start  is  by  checking  the  main 
power  bus.  In  the  NorCal  38 
Special  there  is  one  main  volt- 
age regulator.  It's  a  .standard 
78XX  series  regulator.  Check- 
ing  its  operation  is  simple.  There 
should  be  12  volts  on  the  input 
and  eight  \  oils  on  the  output.  A 
quick  check  w  iih  the  calibrated 
fingertip  should  tell  you  if  the 
regulator  is  pulling  too  much 
current.  It  should  be  wami  fi>  the 
touch,  but  not  hot  enough  to 
leave  a  layer  of  ski  n  on  the  metal 
tab! 

After  you  have  verified  that  the 
retiulator  is  workinu.  check  each 
Vcc  pin  for  ihe  correct  voltage. 
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On  the  NE602S,  Vcc  is  found  on 
pin  8.  YouTl  find  Vcc  on  pin  14 
of  the  CD4066  and  on  pin  8  for 

the  NE5532,  You'll  need  to 
probe  pin  20  on  the  74HC240 
to  check  Vcc.  While  you're  at 
it.  cheek  each  Gnd  pin.  These 
all  should  in  faci  be  ^rounded^ 
but  if  you  find  a  pin  that  has 
some  voltage  floating  on  it,  sus- 
pect a  missed  solder  connection 
or  a  solder  connection  with  a 
resin  bead  in  the  middle. 

Since  the  38  Special  uses  a 
variable  voltage  to  warp  the  lie- 
quency  of  a  crystal,  check  to  see 
if  the  voltage  is  actually  there. 
In  the  38  Special,  probe  the 
junction  of  R4  and  LL  As  you 
move  the  lu nine  control  through 
its  range,  the  voltaee  at  this 
junction  should  mo\c*  Voltage 
tests  are  the  foremost  line  of 
tracking  down  trouble  in  the  38 
Special.  Paul  NA5N  has  pro- 
vided u  voltage  chait  which  1  atii 
happy  to  share  with  you  here 
(Table  1>.  Pauls  help  came  in 
quite  handy  w  Mle  I  was  looking 
for  the  problem  in  ttiis  38  Special 

Diagtnostlc  voltage 
measurements  for  the  38 
Special 

Voltage  measurements  are 
VDC  unless  otherwise  indi- 
cated,  using  a  DVM  or  voltme- 
ter in  both  receive  and  transmit 
niiHles.  Due  to  variations  in  volt- 
meters  and  Vcc,  voltages  show^n 
are  ±0.25  V.  The  38  Special 
measured  has  a  five-w  att  ampli- 
fier, but  mr  RJT  or  keyer  mod.  For 
transmit  voltages,  make  sure  you 
are  connected  to  a  dummy  load. 


AC  voltages 

Most  of  the  AC  voltages  in 
the  38S  are  too  small  to  register 
on  a  DVM/vollmeter,  except  as 


follows:  W^40  RF  output  at 
U4^12.14a6  =  0,14  VAC  on 

transmit  (approx.).  On  a  scope. 
how  e%er,  you  should  see  about 
a  7-H  Vpp  signal  on  both  the 
input  and  output  pins  of  the 
HC24()  PA  stage  drivers. 

The  NE5532  audio  output  al 
U5-1  registers  at  about  O.OS 
VAC  on  Xmii  and  about  OSB 
VAC  on  Rev  with  a  moderately 
sln>ng  sisnak  Thi^  is  a  50-150 
mVpp  signal  on  a  setvpe. 

This  chart  has  appeared  on  the 
QRPL  reflector  and  in  the  Nor- 
Cal publications.  If  you  E-mail 
me.  ril  send  you  an  electronic 
copy  that  prints  oul  quite  nicely. 
My  E-mail  address  h  at  the  top 
of  the  column. 

Problem  found,  somewhat 

My  patient  had  all  the  correct 
DC  voltages.  It  was  when  I 

checked  the  RF  voltages  that 
things  seemed  lo  be  way  out  ol 
whack.  I  discovered  that  if  you 
threw  in  a  wliopper  of  a  signal. 


you  could  hear  it  in  the  head- 
phone. And  if  the  band  was  re- 
ally up.  you  could  every  now 
and  then  make  out  a  signal  I 
decided  the  pmblem  must  be  in 
the  front  end.  Something  must 
be  shorting  the  signal  to  gnnmd, 
or  the  inpti!  iransformer  was  not 
wound  correctly. 

So  1  rewound  the  input  trans- 
Ibrmen  TK  several  times,  with 
no  improvement.  1  also  checked 
tt)r  proper  placement  of  D 1 .  02 
and  C2  and  C4.  All  seemed  lo 
be  correct.  At  that  time.  I  E- 
mailed  Paul  my  observations* 
He  suggested  1  scope  out  pin  7 
of  U 1 .  That's  the  receive  mi\ei\ 
With  scope  probe  in  hand,  T  oh- 
served  that  the  output  of  pin  7 
was  in  no  way  close  to  the  1,2 
Vpp  that  was  supposed  lo  be 
there.  1  had  only  millivolts  in- 
stead of  volts.  1  suspected  a  bail 
NE602,  and  a  new  one  was  in- 
stalled. That  did  not  fix  the  prob- 
lem. By  using  a  counter,  I  knew 
that  the  crystal  was  on  frequeticy, 
and  I  could  move  the  frenuency 
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Table  i.  Diagnostic  voltage  measurements  for  the  38  Special. 
Note:  UI-3  =  UL  pin  3. 
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This  month's  column  varies  u 
bil  from  the  nomi.  as  it  is  writ - 
len  while  traveling  across  ihe 
USA.  We  are  in  the  middle  of  a 
trip  to  visit  family,  mostly  off- 
spring, who  are  scattered  from 
one  end  of  the  country  to  the 
other  This  gives  several  oppor- 
lunrties  to  observe  the  acii  vUles 
of  other  hatns  a^  well  as  to  mas- 
ter the  away-rrtmi-home  E-mail 
dilemma.  The  lalicr  pan  con- 
sumed more  time  than  I  like  to 
aJmiL 

Another  E-mail  challenge 

Due  lo  the  extended  lime 
(more  than  three  weeks)  on  ihc 
road,  ii  was  necessary  lo  find  a 
way  to  access  my  E-mail  away 
from  the  local  phone  number 
provided  by  my  Inieniei  SeF\icc 
Provider  (ISP).  This  was  a 
nearly-traumatic  experience 
that*  for  a  lime,  appeared  un- 
manageable^su  I  i]ii>Light  some 
of  you  could  benefit  from  my 
experience. 

The  ISP  I  use  covers  a  reJa- 
tivelv  small  area,  sol  contacted 
them  for  help.  I  ctiusidered  call- 
ing in  with  I  he  AT&T  card. 


which  runs  30  cents  a  minute 
when  away  from  the  home 
phone,  and  Jell  that  wouldn't 
hurl  too  badiv  if  I  used  a  lilile 
discretion.  Ihey  informed  me 
they  had  numbers  1  could  use  in 
about  900  cities  across  the  coun- 
try for  an  additional  mi^nildy 
fee.  Also,  they  were  coniemplai- 
ing  a  toll-free  number  charged 
by  the  minutes  of  access.  Lots 
of  options. 

WTien  I  gol  10  a  small  city  in 
Idaho,  I  experimented  with  the 
calling  card.  Using  the  Win- 
dows95^^i  dial-up  accessory 
and  following  ihe  seemingly 
slraighlforward  instructions 
didn't  work  fs\  ^k^ms  normal), 
1  attempted  to  use  the  calling 
card  to  make  a  voice  call  to  the 
ISP,  and  experienced  another 
complication, 

Tte  complexity  of  the  keypad 
entries  when  using  tiie  card  in- 
volved  34  digits,  bui  Ihe  audible 
tones,  when  pressing  the  keys* 
disappeared  at  about  30  digits, 
AficrcaJlijii!  AT&T,  plus  the  local 
phone  system,  and  being  assured 
neither  of  ilieir  svsiems  had  such 
a  Limitation,  it  was  time  to  press  a 
little  logic  into  the  equation. 


The  helpful  voice  at  AT&T 
tiad  explained  that  some  pay 
phones  had  iJiis  limitation.  This 
meant  to  me  that  the  problem 
was  likely  in  ihe  phone  set  I  was 
using.  Another  phone  on  the 
satne  line  worked  perfectly 
when  using  the  offending  dial- 
ing setjuence.  The  conclusion? 
Probably  the  redial  function  on 
the  first  phone  would  only  hold 
a  certain  number  of  characters. 
This  has  probabh  happened  to 
others  w  hu  read  Oiis  column,  but 
it  was  a  revelation  to  me  about 
the  jioi-so-well-known  short- 
comings i)f  modern  appliances. 
The  technician  ai  the  local 
phone  company  considered  this 
idea  for  a  few  moments  and  said 
he  fell  1  was  on  to  something- 

The  next  problem  emerged 
when  I  *jot  the  real  skinnv  on 
using  the  calling  card  with 
Wtndows95's  dial-up  system. 
The  suggestion  tinstructions) 
from  Ihe  senior  technician  at  my 
ISP  was  to  enter  all  [he  numbers 
in  the  "number  to  he  dialed" 
space  in  the  dialen  and  separate 
them  with  commas*  lo  acliieve 
the  proper  wait  time  between 
sequences.  The  number  of  com- 
mas was  to  be  determined  by 
experimentation. 

1  love  a  challenge;  that  is  part 
of  why  I  am  a  ham.  After  enter- 
ing the  vast  array  of  numbers, 
widi  an  initial  guess  at  commas. 
and  clicking  enter,  it  actually 
dialed  the  number  and  made  the 
connection!  However,  that  was 
apparently  some  strange  quirk 
of  fate  that  I  would  never  repeat. 


Subsequent  dialings  and  comma- 
adjustments  seemed  to  result  in 
a  problem  simitar  to  that  w  hich 
occurred  w  hen  I  dialed  the  phone 
card  sequence,  tlnuimi . .. 

Luckily,  the  day  was  saved 
when  the  sales  rep  from  the  ISP 
called  and  gave  me  their  new 
toU-free  888  number  to  call 
(which  I  atii  to  underslajid  co.sls 
less  than  half  what  the  calling 
card  would  cost).  The  lech  rep 
had  assured  me  the  888  number 
was  noi  ill  service  as  yet,  but 
then  w  hat  w^uuld  the  tech  depart- 
ment  know?  Til  take  what 
works.  It  connects  like  a  champ. 

You  would  think  all  the  prob- 
lems would  be  behind  us,  but 
wait,  there's  more.  We  were 
traveling  in  our  nMl-your-own 
van  conversion  (another  story  j, 
staying  in  RV  parks.  Not  many 
RV  park  owners  are  attuned  to 
the  idea  that  their  guests  may 
have  need  for  E-mail  access. 
Generally,  the  parks  priced  at 
Ihe  top  end  of  the  scale  are  ac- 
cummodatingi  but  there  are 
many  park  owners  who  still  con- 
sider E-mail  and  Internet  to  be 
voodoo  and,  therefore,  to  be 
avoided. 

If  my  powers  of  observation, 
being  lilted  by  experience,  serve 
mc  correctly.  I  will  make  a  pre- 
diction. The  cost  and  stability  of 
using  a  cell  phone  for  ihese  pur- 
poses will  come  into  line  one 
day.  That  simple  prediction  is 
based  on  such  things  as  the 
years-past  phenomenon  of  the 
microw  ave  oven  that  could  not 
l>e  prt>duced  and  marketed  for 


around  via  the  luiiiiig  control,  so 
the  VXO  seemed  to  be  working, 
There^s  just  noihing  coming  out 
of  the  mixer.  No  mixer,  no  re- 
ceiver, and  no  transmit. 

I  wurked  on  and  off  \^i  ith  this 
problem  for  a  week  or  so  at  a 
time.  I'd  dig  in  the  rig  and  then 
put  it  away  to  let  iTie  work  on 
the  problem  in  my  head.  I  de- 
cided that  Ihe  problem  must  be 
a  zapped  crystal,  so  1  ordered  a 
new  one  from  Mouser  Elecu-on- 
icsand  installed  it.  Much  to  my 
dismay^  the  ne^v  cr>  stal  did  not 
correct  the  problem. 


Digging  deeper 

It  occurred  to  me  that  il"  the 
output  of  the  first  mixer  were  so 
low.  perhaps  the  output  itself 
was  being  loaded  down.  The 
output  of  the  first  mixer  is  routed 
to  an  analog  switch,  a  CD4066, 
and  then  passed  through  to  the 
product  dciecior/TX  mixer  1 
had  a  CD4066  lying  about,  so  I 
installed  a  new  one  at  U2*s  lo- 
cation, I  also  replaced  the  cou- 
pling capacitor,  Cll.  Neither 
fixed  the  problem  of  low  first 
tnixer  output.  I  went  so  far  as  to 


replace  C8,  thinking  if  it  were 
leaky,  the  output  would  be 
pulled  to  ground.  Again,  the 
problem  remained  and  1  still  did 
not  have  enough  output  from  dae 
first  mixer. 

Strange  things  were 
happening 

I  began  to  notice  that  ever>' 
time  1  hooked  up  the  scope  to 
the  output  ol"  die  mixer,  I  had  a 
signal.  It  just  looked  awfuH  I 
then  noticed  tJiat  by  moving  mv 
finger  near  the  three  wires  go- 
ing to  the  main  tuning  control. 
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Ihc  output  would  change.  Not 
slightly,  but  by  a  wide  margin, 
ll  moved  so  much,  you  could 
sec  a  frequency  change  if  you 
coupled  the  output  to  a  counter. 
And  this  is  where  we  have  to 
stop.  Out  of  space  again.  As  I 
work  on  this  column,  I  am  still 
working  on  the  38  Special.  No, 
1  haven't  got  it  working,  but  1 
have  learned  a  lot  about  the  liiile 
rig.  Right  now,  1  can't  say  for 
sure  if  Uiere  will  be  a  happy  end- 
ing—hut you*Il  never  know  un- 
less you  tunc  in  again  next 
month!  M 
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under  $500  (decreed  b>  those  in 
the  know  at  ihe  time)  or  ihe  cur- 
rem  example  of  ihe  laptop  with 
CD  drive  and  color  monilor  on 
^  hich  1  am  l>  ping  ever  becom- 
ing an  affordable  reality.  Or  ,„ 
ht>w  about  some  of  the  ham  gear 
available  these  days  tliat  is  such 
a  bargain  when  compared  to  ihe 
coniraercial  versions? 

User  demand  and  simple 
competition  makes  many  things 
possible.  The  magic  arts  of  mar- 
keting answer  the  needs  of  ihe 
sales  department  until  no  longer 
necessary:  then  another  trend 
develops  that  cuts  prices  lo  ihe 
bone  and  ihe  maJiufacituer  con- 
linucs  to  pay  ihe  same  dividends 
to  the  shareholders.  Some  pari 
of  that  aciiviiy  is  quicker  than 
Ihe  eve.  Anvwav,  walch  the  cost 
of  using  cell  phones  in  the  next 
few  years.  You  heard  it  here  llrsi. 

The  elusive  chip 

Several  times  in  the  pas  I  I 
mentioned  the  shortage  of  Ihe 
TCM-3 105  chip  needed  lo  build 
a  clone  for  the  BavCom  1 200b 

-m 

modem,  A  word  from  Gene 
WB2N\  1  brings  new  s  thai  JDR 
Mierodevices  has  a  supply  and 
ihat  Gene  recently  purchased 
two  of  the  elusive  linle  chips  at 
$  1 1 .99  each.  Although  1  am  cur- 
rently far  from  my  notes.  JDR 


bas  a  familiar  ring,  I  believe  it 
is  mentioned  in  the  LDG  Elec- 
tronics literature  as  a  source. 
Their  Web  address  is  [www. 
jdrcom].  LDG  is  the  manufac- 
turer of  the  Bay  Com  clone  1 
mentioned  in  Ihe  July  column 
and  their  URL  is  Iwww. 
ldgclectronics.com]. 

Mobile  laptop  power 

One  of  the  modem  wonders 
of  the  world  is  the  convenience 
of  the  laptop  to  keep  us  from 
being  lied  down  to  the  desktop. 
The  mobility  is  wonderful,  but 
there  is  a  problem  thai  is  diftl- 
cult  to  address  without  dirow- 
ing  large  wads  of  money  at  it. 
The  useful  charge  of  the  battery 
seems  to  wane  about  20  minutes 
alter  the  word  processor  tvr  other 
program  of  the  minute  is  in 
place.  The  high-buck  cure  for 
this  is  lots  of  batteries  and  a 
fancy  desktop  charger.  If  you 
charge  enough  batteries  to  HII  a 
wheeled  carry-on  bag.  you  can 
work  wiih  ytmr  laptop  'til  you 
drop. 

I  am  not  sure  where  being 
practical  overlaps  being  pov- 
erty-stricken, but  those  iwo 
phiases  come  to  mind  when  I 
am  operating  away  fn>m  a  wall 
outlet.  The  wall  outlet  is  w^here 
the  power  supply/charger  plugs  in 
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Other.  Slightly  Vlorc  Expensive  Sluff: 

Pure  SiUer  \\  Lre  for  making  ihojte  miracle  silver  colloids.  Two  y  kngths  of 

#10  99.999  pure  silver  wire  SI  5.  Should  last  for  years - 

Bioelectrifier  jLimUKK/k-  Background,  ciituiis.  uses,  etc^  StO. 


for  anything  but  the  qtiickest  on- 
off  operations  of  this  portable 
liille  computer. 

My  cune  for  tliis  haii  been  in 
place  and  working  for  over  a 
year  now  and  that  is  a  wall  out- 
lei  in  the  van  with  a  Radio 
Shack'^*  300  watt  inverter  senti- 
permanently  wired  in  to  the  attx- 
iliary  battery  system.  At  this 
momeni,  T  am  writiti^  with  this 
lash-Up  and  il  is  a  dependable 
solution. 

Even  when  parked  for  an  ex- 
tended period,  the  deep  cycle 
RV  battery  provides  adequate 
voltage  to  operate  the  computer 
and  other  accessories.  Tlie  bat- 
tery is  rigged  to  charge  Irom  the 
vehicle  ahemator  and  is  easily 
disconnected  from  the  parallel 
ooimeciion  to  the  vehicle  bailery 
by  a  manually  switched  f^olenoid. 

The  RV  folks  recommend  a 
slight  variation  in  circuitiy  so 
the  auxiliary  battery  is  charged 
any  time  the  engine  runs.  I  chosL' 
the  manual  switch  so  the  engine 
can  he  started  in  ihe  event  of 
failure  of  the  regular  battery.  It 
paid  off  last  winter  when  the 
regular  battery  died  in  the  cold 
w  eather  Just  a  flip  of  the  switch, 
and  the  auxiliary  battery  pro- 
vides the  juice  to  the  starter  with 
its  own  set  of  full-sized  cables. 
However,  the  system  does  re- 
qtiire  thinking.  I  have  to  remem- 
ber to  nip  that  switch  at  the 
appropriate  times. 

Afier  this  system  was  in 
place.  I  became  aware  of  an 
adapter  made  specifically  for  die 
IBM'^*  laptop  dial  plugs  into  a 
cigarette  lighter.  It  sells  for 
about  $90  and  is  distributed  by 
an  ouifit  just  up  the  road  from 
me  in  Reno.  I  don't  have  one  of 
their  liters  with  me  so  T  will  not 
attempt  to  mislead  you  with  the 
wrong  name,  but  will  gladly  fur* 
nish  it  if  you  want  lo  contact  me. 

The  inverter  solution  is  sood 
for  other  purposes,  1  recharge 
my  razor,  power  an  electric 
tooth  cleaner,  and  run  a  printer 
as  well  as  other  homey  conve- 
niences while  away  from  home. 
Too  bad  I  will  have  to  break 
down  and  carrj'  a  generator  for 
some  of  the  more  important 
things  one  of  these  days,  such 


as  an  air  conditioner  or  the 
wife's  hair  dryer. 

[  am  carr\  ing  the  LDG  packet 
modem  with  me  on  the  trip,  li 
is  only  a  minor  difficulty  to  find 
a  local  ham  packet  PBBS  in  an 
tmfamiliar  selling.  I  usually 
manually  dial  around  145 J 00 
and  listen  for  audi  hie  packet 
bursts.  The  "proper"  method 
would  be  to  set  the  receiver  to 
scan  a  seameni  of  the  band  most 
generally  populated  by  PBBSs 
and  watch  for  action. 

WTiatcver  luethod  1  use  lo  find 
the  frequency,  it  is  then  neces- 
sary to  walch  for  an  identifica- 
tion string  from  the  node  or  pick 
up  on  the  callsign  by  observing 
connections  in  progress.  From 
that  point  il  is  a  simple  process 
to  log  on  10  the  system.  You  will 
sometimes  be  surprised  to  !eam 
dilTereni  PBBS  Noltware comes 
in  a  variaiion  of  formats,  yel  will 
all  offer  similar  functions,  if 
they  did  nou  wc  could  nol  ex- 
pect the  entire  system  to  pass 
intbrmaiion  as  well  as  it  does 
throughout  I  he  world. 

Next  nrionth 

1  didn'  t  bring  the  Web  address 
chart  template  with  me,  so  the 
ever-growing  chart  will  nol  be 
in  ihecolunui  until  next  month. 
Thai  is  the  best  way  to  preserve 
accuracy.  Since  1  began  using 
the  copy-and-paste  method  lor 
the  chart,  I  can* I  recall  a  com- 
plaint, so  I  don*i  want  to  stir  the 
vvaters. 

Next  month,  1  will  endeavor 
to  bring  you  the  results  of  a  new 
project,  but  1  have  learned  not 
to  commit  to  some  of  Uie  stuff 
I  hat  just  doesn't  work  out,  Il  is 
too  easy  to  make  a  challenge 
into  a  disaster  by  simply  setting 
a  deadline, 

If  you  have  questions  oropp- 
ments  about  this  column,  E-mail 
mc  at  either  of  the  addresses  at 
ihe  top.  1  will  iziadly  share  what 
1  know  or  find  a  resource  for 
you.  On  packet,  my  current 
PBBS  address  is  shutting  down, 
If  your  packet  mail  comes  back 
or  is  not  answered,  that  is  the 
reason.  1  am  searching  for  a  new 
address.  For  now^  73,  Jack 
KB7N0, 
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Meeting  Your  Match 

The  fine  points  of  understanding  matching  networks. 


Parker  R.  Cope  \N2GOMJ7 

8040  E.  Tranquil  Blvd. 

Prescott  Valley  AZ  86314 


When  we  ctinnect  a  load  to  a 
source,  be  i I  an  antenna  or 
an  amp li tier  stage,  wc  ex- 
pect power  lo  be  delivered  to  the  load. 
Whether  ilic  power  delivered  b  the 
maximum  available  from  the  generator 
(source)  or  not  depends  on  the  resis- 
tance of  the  load  relative  to  the  internal 
resistance  of  the  generator. 

The  maximum  power  is  delivered  lo 
a  conjugate  matched  load.  A  conjugate 
matched  load  has  ihe  same  magnitude 
as  the  generator's  internal  impedance. 
but  with  the  opposite  phase  angle.  The 
reactive  comptnient  of  the  load  is  then 
iii  resonance  with  the  reactance  of  the 
generator.  When  the  load  impedance 
has  the  same  magniLude  and  phase 
ansle  as  the  aeneraton  the  load  is  said 
to  be  matched  on  an  image  impedance 
basis.  The  term  "image"  arises  from  the 
lacl  that  impcdance.s  on  tlie  two  sides  of 
the  output  terminals  are  images  of  each 
otlier.  Only  when  the  load  and  generator 
are  pureh'  resis(ive  are  [he  image  match 
and  the  conjugate  match  die  same. 

In  a  voltage  amplifier,  say  in  a  re- 
ceiver IF,  voltage  is  the  imponant  con- 
cern, not  power.  Tlieirforc.  the  amplifier 
load  impedance  is  maximized  at  the  ex- 
pense of  power  output.  Under  these 
conditions,  matching  i*;  not  important 


However,  in  a  transmitter  amplifier 
chain,  power  usually  is  critical  and  the 
amplifiers  matched  lor  maximum 
power  output. 

It's  all  ^^ell  and  gimd  10  say  the 
maximum  available  power  from  a  gen- 
erator is  obtained  when  the  load  is  a 
conjugate  match  to  the  generator  Tf 
you  designed  the  amplifier,  yoii  know 
what  the  impedance  should  be,  but 
what  is  the  output  imi>edance  of  an  un- 
known generator?  The  internal  imped* 
ancc  of  a  senerator  can  be  found  with  a 
couple  of  measurements  and  some  cal- 
culation. Fig.  1  shows  a  generator  with 
an  unknown  impedance.  R^  is  the 
generator's  open  circuit  voltage  divided 
by  the  short  circuit  current^  that  is.  R^- 
E/I-  WTien  the  generator  cannot  be 
safely  operated  unloaded  or  shorted,  ihc 
inlemal  resijiiance  can  be  calculated  by 
noting  the  voltage  across  two  different 
values  of  load.  The  reactance,  either  in- 
ductive or  capacitive,  is  tuned  out  when 
the  voltaiie  across  an  arbilraj^x'  load  is 
msuLlmum.  The  voltase  across  the  load  is 
measured,  the  load  is  changed,  and  the 
voltase  across  the  second  load  resistance 
is  measured.  The  two  diffea*nt  loads  and 
load   voltages   produce   two  equations 

with  two  unknowns,  E  and  R  ,  wliich 

g  g 

can  be  solved  simultaneouslv. 


For  example,  if  the  voltage  across  a 
n  load  is  30  V  and  the  vol! nee 
across  a  200  i"2  toad  is  2(.)  V.  the  two 
equations  for  E  are: 


Eg  = 


(Eli  +  EliR_-) 

Rti 


(El2  +  Er,.!Rg) 

RL2 

Solving  for  R ,  produces: 


Rg  = 


RiiRl2(Eli-El2) 


(EuRt.2-EL2RL!) 

For  the  values  of  the  loads  and  load 
voltages  in  the  example,  R^^  400  £'i 
and  E  =^  60  V. 

Continued  on  p€ige  50 


LOAD 
GEN 


"JXcC+JXL 


Rl  El 


iXc  =  +iXL 


Fig\  I.  The  generator  impethnce  can  he 
cuiciilaied  when  the  generator  s  reattanve 
is  "tuned  out:^ 
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Neui  Products 


Pick  Your  Own 

This  now  MIRAGF:  B-510-G 
-  abounds  with  features  you 
won't  find  in  an  ardinan  am- 
plifier^— ^you  chotxsc  the  amounl 
'  of  pi>\\  er  you  need  (or  wanU: 
\  its fa>ni'panel adjuslabte from 
five  lo  100  waits:  and  youMl 
know  when  you\'e  reached 
your  desired  power  level  be- 
cause you'll  see  the  LED  read- 
out on  ihe  PowerGraph^^^ 
indicator 


Use  a  two-meter  HT  or  mo- 
bile transceiver  in  any  mode, 
FM,  SSB.  or  CW.  The  5-  to  15- 
dB  GaAsFET  preamp  helps 
you  dig  oui  really  \^  eak  siaiions* 
and  reducing  iniemiod  is  a  snap 
witli  the  1 5  dB  auenuaior. 

The  MIRAGE  B-510-G 
conies  wiUi  u  iVec  mobile  mourn- 
ing bracket  and  PL-259-tCHBNC 
patch  cable.  Priced  at  S224.95, 
it's  a  sleek,  quiet,  compact, 
professional  -grade  t\\'o-  meter 
amplifier,  and  of  course  it's 
covered  hv  MIRAGE'S  one- 
year  warranty. 

See  yotu-  dealer  or  call  (800) 
W7-1K(X);  FAX  (601)  323-6551 : 
or  check  out  the  Web  site  at 
[http://w  WW  .mirageamp.com] . 


Nye  Still  With  Us 
The  Wm,  M.  Nye  Company  has  released  its  first  new  product 
since  the  lute  lS)7()s.  It's  the  Mijdel  330C  Key,  a  superb  version 
of  Nye's  classic  Master  Key.  The  330C  has  a  chrome  base,  nickel- 
plated  hardwiure.  and  navy  knob,  Goid-plated  hard  silver  con- 
tacts«  electricatlv  isolated  from  the  rest  of  the  kev.  are  a  loxe 
touch— it\  not  surprising  the  first  (single-digit  serial  numbers) 
were  snapped  right  up  by  collectors.  The  hard w  are  i^  hand-se- 
lecied  and  each  330C  is  scrutinized  for  a  flaw  less  finish  before 
it's  shipped.  Each  330C  is  priced  at  SI 39.95  and  is  covered  by 
Nye's  lwa>-year  warranty,  and  these  atlen linn-getting  keys  can 
be  ordered  from  Morse  Express  by  calling  (800)  238-8205.  You 
can  also  use  the  secure  order  page  at  the  Morse  Express  Web 
site:  [htip://www,MorseXxom|. 


Ham  Radio: 

Simplified 


Ham  Radio:  Simplified 
This  new  illustrated  9i)-page 
book    by    Kevin    Cornwell 
N6ABW  provides  an  excellent 


entry  to  ham  radio.  It  explains 
all  the  fundamentals  of  the 
hobby  in  simple  language.  It 
discusses  w  hat  equipment  to 
get:  how  to  use  it:  which 
bands  are  good  for  what;  the 
different  kinds  of  antennas: 
how^  to  operate  w  iihout  seem- 
ing like  a  dweeb:  and  how  to 
run  RTTY,  slow^  scan*  packet, 
and  so  on-  This  is  a  great 
book  to  give  to  anyone  w^ho 
has  made  the  mistake  of 
showing  an  interest  in  the 
hobby.  It'll  help  set  the  hook. 
It's  $8.95  plus  the  usual  $L95 
s&h  from  PhotosraFix,  2139 
Hilt  Road.  Hornbrook  CA 
96044:  phone (800) 934^9368 
or  FAX  1530)475-0916, 


We  Haveni  Seen  the 
Last  of  El  Nino  ..^ 


So  you  should  be  prepared 
for  nasty  winter  conditions  this 
year,  too,  A  good  way  to  get 
ready  is  to  glom  onu)  one  of 
these  babies  from  Kenwood. 
The  TK-29()  VHP  (I50-I74 
MHz)  and  TK-390  UHF  (450^ 
490  MHz)  transceivers  provide 
reliable  two-way  communica- 
tions for  utility,  police,  fire  and 
emergency  service  personnel. 
OK.  they're  not  for  ham 
bands — but  yuu  might  find 
yourself  aiding  in  an  emer- 
gency or  rescue  scenario  and 
find  the  160*channel  capacity 
and  sheer  toughness  of  the 
weatherproofing  to  be  essen- 
tial— and  it  never  hurts  to  have 
a  Plan  B. 


Sfmple,  Low-Cost  Electronics  Projects 

You  say  you'd  like  to  build  some  simple  elecironics  projects? 
Well  Fred  Blechman  K6UGT  has  a  new^  book  with  22  of  *em. 
You've  been  seeing  Fredas  projects  in  73  for  years,  so  you  know- 
how  simple  he  makes  it  to  build  stuff.  In  ihis  book  he*s  got  cir- 
cuits for  a  talking  alarm  clock,  a  variable  frequency  audio  oscil- 
lator, a  phcHoelectric  counter,  several  great  telephone  circuits, 
and  so  on.  Better  than  200  pages  for  $19.95*  If  you're  short  of 
parts,  kits  can  be  ordered  for  many  of  the  projects.  Order  from 
LLH  Technology  Publishing,  3578  Old  Rail  Road,  Eagle  Rock 
VA  24085;  call  {800)  247  6553,  You  can  leant  more  about  elec- 
tronics by  doing  than  just  reading* 


Cushcraft  Web  Site 

Recently,  Cushcraft  Corporation  introduced  an  Inleniet-based 
^  tech  support  program  called  "TechEx press"  to  provide  custom- 
ers worldwide  with  answers  to  their  technical  questions  and  re- 
lated antenna  problems.  TechExpress  can  be  accessed  from 
CushcralVs  Web  site  at  [wwwxushcrafixoml  24  hours  a  day, 
seven  davs  a  week.  Check  it  out. 


More  Than  30  Kits 

VECTROXTCS  now^  offers 
more  than  30  kits  in  their  line  of 
high-qualiiy  electronic  hobby 
kits.  From  shortwave  converters 


to  aircraft  receivers,  ham  radio 
kits  to  old-fashioned  crystal  ra- 
dios, youll  find  just  the  right 
project  for  those  winter^  w  eek- 
ends/nights  ahead.  Brighieii 
your  winter  with  one  (or  more) 
of  these  high-quality,  detailed 
kits.  Bui  hi  ii  with  a  family 
member  or  friend  or  a  curious 
kid,  and  get  someone  else  in- 
terested in  amateur  radio! 

To  order,  or  for  your  n^trest 
dealer,  call  (800j^  363-2922: 
FAX  (601)  323-6551;  or  look 
it  up  on  the  Web  at  [hitp:// 
www,  vectronics.coml, 
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A  perfect  iravelling  companion.  The  Mapbook 
'^^■Yl  M4i|)iiook"'i  contains  kKUlions  of  hundreds  upon  hundreds  of 

open  repeaters  throughout  the  U.S.,  Canada  and 
Mexico.  These  deiailed  maps  show  all  highways 
and  major  cities  in  each  iitale.  If  you  travel 
anywhere  in  the  United  Stales,  this  Mapbook 
will  be  the  best  investment  you  ever  made! 

$9.95 


New  in  this  third  edition  book  are  world  fre- 
quency  maps  lo  help  you  tunc  into  a  specific 
counUy;  anywhere  in  the  world  Ttie  new^  quick 
countrs  guide  will  help  you  lune  in  almost  an> 
lime  of  the  day  or  night.  $19.95 


A  true  cornucopia  of  technical  information 

for  ham  radio.  Not  only  will  you  find  the 
theoretical  aspects,  you  will  find  real  practical 
information  presented  in  a  no  nonsense  form, 
;:j  Equipment  &  Log  Sheets,  Charts,  Tables 
showing:  worldwide  call  signs,  world  times, 
459^J  *  shortwave  listening  frequencies,  coax  losses, 
CTCSS  details,  conversions,  construction 
plans,  emergency  informaiion,  etc. 

133  pages.  SI 4.95 

Send  check  or  money  onfcr  plus  S3.50  shipping  &  handling  lo: 

Omega  Sales 

RO.  Box  376 

Jaffrey,  NH  03452 


Amateur 


1 


WE  DON'T  BUILD  THE  MOST. 
WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  15ft.  of  antenriae  at  70  mph! 
Tri-Ex  builds  the  finest  in  crank-up, 
free'Stonding  or  guyed  towers.         CAH 
All  towers  are  compiete  with       OR  Mffi 
rigid  concrete  base  mount       fORAFRiE  It 

cAJAmm 


VISA 


/      A       ' 
MasterCard 


ri 

TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  VIsaNa,  CA  93291 

Where  engtn&Bring  and  quality  come  first! 


mm 

I  111  lit  1 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


CmCLE  22  ON  PIEAOER  SERVICE  CAHQ 
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The  relationship  between  load  im- 
pedance, generator  impedance,  output 
voltage,  and  output  power  is  shown  in 
'impedance  and  Power,"  As  seen  in 
Table  I,  the  maximum  power  is  deliv- 
ered to  the  toad  when  R,  =  R  and 
maximum  voltage  across  the  load  oc- 
curs when  the  load  impedance  is 
maximum.  To  realize  the  desired  load 
resistance  requires  an  impedance 
transformen 

Transforming  Ihi  load  impedance 
can  be  accomplished  with  wound 
transformers  or  with  suitable  reactive 
networks.  Al  low  frequencies,  the  reac- 
tances required  are  mil  practical  and 
the  shortcomings  of  wound  transform* 
ers  must  be  accepted.  At  RR  reactive 
matching  networks  are  tlie  norm.  The 
impedance  transformation  of  a  wound 
transt'ormcr  is  fixed  and  determined  bv 
its  construction — primarily  the  turns 
ratio.  Therefore,  wound  transformers 
just  transform  the  tnagnitude  of  the 
load  impedance  and  seldom  provide  an 
image  match  or  conjugate  match. 

The  power  output  of  a  transformer  or 
reactive  network  ideally  is  equal  to  the 
input  power.  Acttially.  the  output  pt>wei* 
is  a  little  less  than  the  input  power  be- 
cause of  losses  in  ihc  resistance  of  the 
winding??;  and  core  losses.  The  equations 
for  matching  networks  which  ftrllow  as- 
sume lossless  inductors  and  capacitors. 


Matchina  networks  made  with  discrete 
reactive  components  in  the  form  of  an 
"UV"J^"f  or  *T",  or  their  combinations, 
are  commonh  used  at  RR  An  **L"  net- 
work is  a  '*jc"  or  "T'  with  one  element 
reduced  to  zero  or  infinity-  Fig.  2a 
shows  a  generic  ''7t'^  network  that 
matches  the  load  R  to  the  senerator 
Rp  Usually  the  series  ai*ms  and  shunt 
arms  have  opposite  signs.  When  the  re- 
actance Z^  in  the  "7t"  of  Fig.  2a  is  infi- 
nite, the  resulting  network  is  an  L'^  as 
shown  in  Fig.  2b.  Fig.  2c  shows  a  V* 
network.  When  the  reactance  Z  in  the 
**T'"  is  zero,  the  resulting  network  is 
also  an  "L'*  as  shown  in  Fig,  2d  Both 
the  u-anstbrmation  ratio  and  phase 
shift  throueh  the  network  can  both  be 
selected  in  either  a  "r^  or  "T  \  In  the 
"L",  the  phase  shift  is  determined  by 
the  load  resistance  R  and  the  series 
arm.  The  phase  shift  B  through  the  ''L'' 
is  tan  '(Z  /R  ),  the  ansle  whose  tangent 
is  Z  /R  . 

The  equations  for  the  lossless  reac- 
tances in  an  image  matching  "L"  net- 
work arc: 


Zi=  RiV[Ro/(R3-R^>;l 
(input  shunt  arm) 
[Equation  I J 

and 


(series  arm) 
[Equation  2 


^Ro)] 


Fig,  2,  There  are  many  forms  ofmaiduug  networks,  (a)  A  **n'*  network,  (b)  An  "L"  net- 
work derived  from  the  ";r."  (c)  A  T"  network,  (d)  An  "L"  derived  from  the  'T/' 
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The  generator  can  teed  either  Rj  or 
R  ,  but  R  must  be  less  than  R,, 


I 


In  most  impedance  matching  appli- 
cations phase  shift  through  the  net- 
work is  not  important  and  the  "L" 
network  is  satisfactory^  But  where 
phase  shift  is  important,  a  full  ^'tt"  or 
T'  may  be  required.  The  design  equa- 
tions for  the  "n;''  are: 


Za   = 


jRiR^Sinji 


[R2Cosp-V(R[R2)] 


Zb  = 


jRiR2SiiiP 


[RiCosp-  v(RiR2)l 


Zc  =  jSinp%(RiR2) 

where  B  is  the  phase  shift  through 
the  network.  When  R  is  90^  SinS  =  1 
and  CosB  =  0,  and  the  equations  for  the 
low-pass  configuration  rcilucc  to 

Za  =  -jV(R[R2) 


Zb  =  -jv(RiR2) 
and 

Zc  =  jV{RiR^)^ 

The  network  behaves  like  a  quarter- 
wave  transmission  line  transformer. 
The  design  equations  for  the  '*T'  are: 


Za  = 


-jiRiCQSp~v''(RiR:) 
Sit][i 


Zb  = 


-j[R:Cosp-    (RiR})J 
Sinp 


Zc  = 


Jv(RiR:) 


Sinp 


where  6  is  Ihe  phase  shil'l  through 
the  network. 

When  S  is  90°,  CosB  =  0.  and  SinE  = 
1,  the  equaiions  reduce  to: 


Zj  =  -jV(RiR^J 


2b  =  -JV(RiR2) 


and 


2c  =  *j  ,iRiR2). 

Again,  the  network  behaves  as  a 
quarter-wave  transmission  line. 


+JXl     -jXc 


Za 


*^ 


y 


zc 


Ro 


Fig.  3*  A  tuned  circuh  increases  selectivity. 


For  an  **L"  to  produce  a  resistance 
when  looking  into  Z^  requires  Z^  and  Z 
to  have  opposite  signs.  Most  often  Z  is  a 
capacilor  and  Z^an  inducior,  so  thai  DC 
is  blocked  from  the  load  and  Z  pro- 
vides  a  series  DC  feedpath  for  the 
generator  (plate  or  collector  of  an  am- 
plifier). Unfortunately,  when  Z^  is  a  ca- 
pacitor, the  "L"  is  a  high-pass  (liter 
and  there  is  no  attenuation  of  harmon- 
ics. If  hamionics  must  he  suppressed, 
Z^  can  be  a  series-tuned  circuit  oper- 
ated off-resonance  to  provide  the  ap* 
propriate  total  reactance  for  Z,. 

The  3  dB  bandwidth  of  a  tuned  cia^uit 
can  be  expressed  as: 


BW3dB  = 


where 


F. 


Fo  =  center  frequency 


and 


Q  = 


Xl 


1 


R       2jtFoCRi. 


Making  Z^  a  series-tuned  LC  circuit  as 
shown  in  Fig.  3  can  produce  a  narrow 


iqoq: 


'u  I     I 


B 


(a) 


HB^^^ 


1 


2b 


^ 


X 


^fi. 


ZCT= 


(b) 


Fig,  4.  Phase  shift  and  impedance  trans- 
formation are  important  in  (a)  a  WUkenson 
hybrid;  (b)  a  Colpitis  oscillator:  and  (c)  a 
Hartley  oscillator. 


bandpass  response  and  suppress  har- 
monics. The  net  value  for  Z^  is  jX^-jX  . 
TJie  voltage  across  capacilor  is  equal 
to  the  current  in  the  load  times  -jX,, 
The  current  in  the  load  Lis 

L 


Ri 


Even  with  moderate  power^  the  volt- 
age across  X  can  be  surpri singly  high. 

For  example,  when  you  desire  to 
trans  form  50  H  to  800  Q  with  a  high 
pass  *'U\  equations  1  and  2  show  a  se- 
ries arm  7^^  of -j  194  and  a  shunt  input 
arm  of  +j207.  When  you  want  to  reduce 
the  second  hamionic.  a  series-tuned  cir- 
cuit operating  below  its  resonant  fre- 
quency has  a  capacitive  reactance 
which  can  replace  Z  . 

The  response  of  a  single  tuned  cir- 
cuit falls  6  dB  for  every  doubling  of 
bandwidth.  To  achieve  about  20  dB  of 
harmonic  suppression  requires  a  Q 
slightly  greater  than  10,  The  reactance 
X^  then  must  be  about  j500  and  the  re- 
actance X^  must  be  -j694  to  produce 
the  net  reactance  of -j  194  required  for 
tlic  impedance  transformation.  When 
the  power  output  is  200  W  into  50  Q, 
the  current  in  the  load  and  the  series 
arm  of  the  *  L"  is  2  A  or  2.828  A^ 
while  the  voltage  across  the  capacilor 
is  1 .96  k V. 

The  network  equations  given  in 
equations  1  and  2  produce  a  resistive 
input  impedance,  but  a  conjugate  match 
will  probabl>  require  an  additional  reac- 
tive component  to  tune  out  the 
generator's  reactance.  W^hen  the  gen- 
erator output  has  a  capacitor  to  ground, 
a  conjugate  match  requires  an  induc- 
tance in  parallel  to  resonate  the 
generator  s  capacitance.  That  addiiionLi] 
inductance  can  be  incorporated  into  Z  . 

For  example,  when  the  value  of 
Z^  needed  is  j207  and  the  generator 
has  a  shunt  capacity  wht*se  reactance  is 
-jlOOO,  the  generator  must  be  paral- 
leled with  +J1000  to  tune  out  the 
generator's  reactance.  For  +J1000  in 
parallel  with  +jZ^  to  be  +J207  requires 
jZ^  to  be  +j26 1 , 

The  "L"  network  is  the  simplest  cir- 
cuit for  matching  a  load  to  a  generator. 
and  when  the  generator  is  a  lube  or 
transistor,  the  "L"  can  also  provide  DC 

Continued  on  poge  52 


Chassis  Kiis  Rack  Shelves 

Cabinet  Kits  Rack  Equipment 

Assembled  Cabinets  Antenna  Grounding  Kits 

SIdp©  Box  Kits  Tower  Mounted  Box  Kits 

UHF  &  VHF  Antenna  Dipole  Hangers 

Power  Divider  Kits  Other  Endosures 

SrrtalJ  sheets  Aluminum  arid  Brass 
UHF  /  VHF  Antenna  Parts 

Charles  Byer^  K3IWK 

51  £0  HfirmonY  Grove  Road  •  Dover,  PA  1731 S 

Pnone  71 7  292-4901 

Between  6PM  ard9:30PM  EST  Eves, 

E-moiti"  k3iwk(ShRrii  nnt  Web: wwuw. herd  not/bycrschassifikllg 


CIRCLE  222  OM  R£ADER  SERVICC  CAfU) 


GET 
THE 
ATV 
BUG! 

Any  Tecrt  or  fiigher  hani  can  transmii  tive  action  color  and 
sound  video  frofri  tfvir  carr>oorder.  just  \h.%  broadcast,  to  other 
Nams,  U  s  fufi  iow  cosi.  And  gi&syf  Uses  any  TV  set  to  mcstve, 
add  our  TCTO-lO  t^  wan  420-450  MHE  Tfarvscfifver.  and 
ar^terwia  -  no  ottier  fadKJS   See  ARRL  HandbcKsk  oage  1 2  46. 

HAMS:  Ask  for  &ur  fFsalQ  pg  MTV  Cmt3tog! 

Wshavsff  Ati,  downconverters.  transwftisrs,  Ant&nnsis, 
Mmps,  eta  tor  the  70,  33.  23  3nd  3cm  ATVhgm  bands. 


v^-^  I      p.  C.  Electronics     ffifi 

2522  PAJ^SOfV  in.  ARCADIA.  CA  9WQ?    ^^^ 
CALL  (628}  44  7*4565  Of  FAX  ^6-447^0489 
WFB  WWWHAMTVCOM-  Emati  TDM^HAMJVCQ^ 


iinaMp^c^ 


INSURANCE 

for 

AMATEURS 

Insure  all  yuur  radio  and 
compyter  equipment 

(except  lowers  and  sinlenna). 

HAMSURE 

E-Mail:h3mstjre@amerilechjict 

www*an[it?ritech«iiel/users/han[isure/ 
hamsure^html 

800-988-7702 

Availtible  only  in  48  eontl^unu.s  US  stales 

Special  Club  Haies 


CmCi^  7S4  tJS  R FADER  SEJlVtCrCAUD 


Pay  TV  and  Satellite  Dt-scruinblittg 
r*)99  Edition 


Pay  TV  and  Satellite  fJescrarnhling  \^)^i9  hm 
iatui;!  cable,  wireless  and  satellite  Cixes  for  most 
sysietns.  Includes  sichematic^,  hullet  b lockers, 
cubes,  etc.  Only  Si 6,95.  Coinplele  Pay  TV  and 
Saiellite  E)escnatiiMing  seiies  Vol.  t-9.  Only 
S19.95.  Hacking!  ^alelliie  TV  video  (VHS),  Only 
$39.95.  SubscrifHiofi  lo  Scnunbling  News  with  web. 
Only  $34-95.  Our  Besi  Deal  is  even  thin^  herv 
for  on  I  >  S99.95.  Shipping  included,  Freecaialoc 


SiTumbling  News 

4798  S.  Florida  Ave.,  #108 

Lal4i'lsmd,FL  33813 

941-646-2564.  www.scran)b]ingnew!;.coni 


t  iKi  1 1:  ifrON  KrAurti  siiRvio-  caiuj 
73  Amateur  Radio  Today  *  October  1998   51 


"1 


soon 


iioo 


soon 


L 


(b) 


Fig,  5,  Aft  "L"  can  ntahh  reacrivt^  toads. 
(iO  A  load  wiih  a  shumin^  capacitor,  (hi 
The  equivalent  series  circuit. 

Meeting  Your  Match 

cominuedjrom  page  51 

blocking  to  ih^  load  and  a  DC  fecdpaih 
10  ihe  amplifier 


Ri 


X 


C2 


C1 


^ 


Ri  L' 


J 


Rp 


(b) 


Fig,  6.  ia)  Tapped  capacitors  transform 

resistances.  (b\  Tapped  inductors  or  an  an- 
Wtransformer  can  transform  resistances. 
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The  **ir"  matching  network  :^huwn  in 
Fig*  2a  is  commonly  found  as  the  plate 
or  collector  load  of  an  ampliner.  Z^  is 
often  called  the  "loading*'  capacitor 
and  Z_  the  ^Huning"  capacitor  As  in  the 
"L'\  here  the  selecli\it>  can  be  in- 
creased by  using  a  series-tuned  circuit 
for  Z  , 

Occaiiionally  both  the  phase  shift 
and  impediince  transfoiTnation  are  im- 
portant characteristics  of  the  matching 
network  as  tn  the  Wilkenstm  hybrid 
shown  in  Fig,  4.  Like  any  hybrid,  the 
^llkenson  combines  two  inputs  into 
one  output  and  isolates  the  inputs  from 
each  other,  rsolalion  means  that  input 
#1  does  not  appear  at  input  #2  and  vice 
\  ersa.  Without  isolation,  sonic  of  the 
signal  #1  at  point  A  will  appear  at 
point  C  and  may  modulate  or  pull  signal 
source  #2. 


The  'it '  ncivs  orks  trans fomi  the  50  Q 
source  to  ItX)  12.  The  two  MX)  Q  out- 
puts arc  paralleled  tu  present  a  50  Q 
source  to  the  50  Q  output  The  phase 
shift  from  point  "A"  to  point  "B"  is 
90*^.  and  from  point  "B"  back  to  point 
"C  is  another  90^  for  a  total  of  I  SO''. 
Therefore,  a  non-phase  shifted  portion 
of  input  #1  applied  to  input  #2  through 
R^^  cancels  #1*5  signal  coming  back 
from  I  he  output.  The  two  output  ca- 
pacitors can  be  combined  into  one 
with  a  reactance  of  3535. 

In  passing,  the  resonator  of  the 
Colpitis  oscillator  can  be  viewed  as  a 
'^k'  with  180^  of  phase  shitt  Fig*  4b 
shows  the  RF  circuit  of  the  Colpitis; 
the  DC  circuit  is  not  shown.  The  input 
to  the  "tt"  is  fed  from  the  output  of  the 
amp ii Her  and  the  output  of  the  ''jc"  is 
shifted  180"^  to  drive  the  input  of  the 


Impedance  and  Power 


Fig.  7  shows  the  equivalent  circuit 
of  a  generator  and  load.  When  the 
load  is  a  resistor  R^,  the  power  dissi- 
pated in  the  load  is  I^'R^  or  E^^VR^, 
where  1^  is  the  current  In  the  load  and 
E^  is  the  voltage  across  the  load*  The 
generator  is  matched  when  Rj  equals 
R  ,  and  the  voltage  across  a  matched 
load  is  E  /2,  When  the  load  is  an  im- 
pedance  Z^,  the  voltage  across  the 
load  is: 

EgZt 


(Zl  +  Rpj 

but  onh  tlie  real  (resistive)  part  of  Z^ 
dissipates  pow'cr;  the  reactive  part 
stores  energy,  then  gives  it  back.  The  re- 
sistive part  of  an  impedance  Z^  is: 

R  =  Zi  Cos8 


The  relationship  of  power  in  the 
load  lo  the  generator's  internal  resis- 
tance is  given  in  Table  1.  From  the 
values  in  the  table«  you  can  see  that 
maximum  power  is  obtained  when 
the  load  resistance  is  equal  to  the  gen- 
erator resistance. 


L         g 


i 


T 

El 

i 


P0  =  E 


^ 


1 


1/2 


1/3 


Fig.  7.  The  power  output  avaihibfe  from  a 
generator  depends  on  the  load  resistance 
compared  to  the  generator. 


1/4 


1/5 


1/6 


P. 


1.714 


1 .666 


1.60 


1.50 


1.333 


1 


0.667 


0.5 


0.400 


0.490 


M*0v3 


0.640 


0.75 


0.888 


1.0 


0.888 


0,75 


0.64 


0.333 


0.555 


0.284 


0,490 


Table  /.  Relationship  of  power  in  the  load 
lo  the  generators  interna!  resiMunce. 


amplifier  If  ihe  shunl  arms  of  ihe  '  ji' 
are  inductors  and  llie  :>eries  arm  a  ca- 
paciton  the  oscillaior  h  seen  to  be  the 
Hartley  oscillator  shown  in  Fig.  4c. 

When  the  load  R  is  in  parallel  wiih 
a  capacitive  reaciance  -jX^ ,  as  shown 
in  Fig.  5a.  the  equivalent  series  circuit 
is  shown  in  Fig-  5b-  X  and  R  are 
transl'ormed  to  their  equivalent  scries 
components  X^'  and  R  '.  50  O  in  paral- 
lel with  -jlOO  is  eqnivalciiL  to  40  D.  in 
series  with -j 20. 

^'Conversions"  describes  the  process 
of  con\crLing  parallel  and  series  Rs 
and  jXs  to  their  series  equivalents. 
These  calculations  are  rather  Umc- 
consuming  with  a  four-funciion  calcula* 
ton  but  tolerable  with  a  'scientillc"  cal* 
culaior  that  has  trig  fttnctions.  squares, 
and  square  roots.  A  calculator  that  can 
compute  polar  and  rectangular  coordi- 
nates makes  the  calcutulions  a  snap. 

For  example,  when  R  =  50  and  X  = 
-jlOO.  the  equivalent  series  circuit 
shown  in  Fie.  5b  is  R  '  =  40  and  X  '  = 
-}2(h  The  "L"'  network  that  transfomis 
40  fi  to  800  Q  is  found  with  equations 
I  and  2  to  have  Z  -  -j  1 74  and  Z^  = 
+J184.  Since  X  '  will  be  part  of  Z  ,  the 
series  arm  of  the  network  Z  is: 

Zc  =  -jXi-jXo"  =  -jI74 

When  -jX ;  is  -j2(),  then  -jX,  =  -j  1 54. 
The  linai  "L"'  has  Z  =  -jl54  and  Z  = 
+i  1 S4, 

Fig,  6a  is  Ftg.  5  redrawn  as  the 
tapped  capacitor  tuned  circuit  often 
used  in  receivers  to  match  the  antenna 
to  the  input  and  reduce  the  loading  on 
the  input  circuit.  R^  is  the  input  resis- 
tance, the  antenna  resistance,  and  R 
die  transformed  output  resistance- 
Near  resonance,  the  etTeci  is  to  make 
the  impedance  ottered  lo  Lhe  input  ter- 
minals less  in  magnitude  than  the  par- 
allel impedance  of  the  entire  circuit 
without  changing  the  character  of  the 
impedance  curve  as  far  as  shape  or 
equivalent  Q  is  concerned.  Tapping  a 
parallel  resonant  circuit  accordingly 
olfers  a  means  of  adjusting  the  magni- 
tude of  impedance  obtained  without 
changing  the  characteristics  of  the  cir- 
cuit itself.  The  ratio  of  impedance  of- 
fered by  the  input  R  to  die  parallel 
impedance  of  the  circuit  R  is: 


R. 


=  [ 


Ci 


r 


Rp       (CJ+C2) 

For  example,  if  R^  is  50  and  X^  is  -j5, 
then  their  equivalent  series  values  are 
R;  =  0.49  and  X;  =  j4.9-  If  X,  is  -j50, 
then  the  total  capacitive  reactance 
across  L  is  -j55.  The  equivalent  Q  is: 

X        55       ^^ 
Q  =  --^ -112 

~       0.49 


A  tapped  inductor  follows  the  same 
procedure  as  the  tapped  capacitor  net- 
work when  there  is  no  mutual  coupling 
between  the  inductors*  But,  when  there 
is  mutual  coupling  as  shown  in  Fig,  6b. 
R/R  =  (M  /L)\  wheie  M  is  the  total 
equivalent  mutual  impedance  between 
L"  and  the  entire  coil  L,  tncludtnsi  both 
common  and  inductive  coupling. 

Continued  on  page  56 


ConversJQiis 


The  impedance  of  the  series  ciiruit 
show  n  in  Fig.  8  is  the  vector  sum  of 
a  resistance  R  and  a  reactance  jX. 
The  voltage  across  a  resistor  is  in 

phase  with  the  current  in  it  and  is 
shown  on  the  horizontal  axis*  The 
vt)Uatie  across  a  reactance  is  90"^  out 
of  phase  with  the  current  in  it  and  is 
shown  on  the  vertical  axis.  In  an  in- 
diictor,  the  voltage  leads  the  current 
1  by  90°,  and  in  a  capacitor  the  voltage 
lags  the  current  by  90°.  The  voltage 
across  an  inductor  is  expressed  as 
jXj^,  while  the  voltage  across  a  ca- 
pacitor is  -jX  .  The  factor]  rotates  a 
vector  90^  in  a  counterclockwise  di- 
rection. Fig»  9  shows  the  vector  sum 
of  R  and  +jX.  The  resistive  voltage 
is  on  the  horizontal  axis  and  the  re- 
active voltage  on  the  vertical  axis. 
Their  sum  Z  is  the  vector  addition 
of  R  and  4-jX.  From  the  Pythagorean 
theorem. 


z  =  ViR"+x^ 


E  =  IR 


—AAA 

^9© 


.nrYYV- 


Z  =  R+jXl  =  ZZ9 
1=  E 


ZZG 


t 


Fig*  8.  A  reshtor  and  inductor  in  series 
add  vectorialty. 


and  from  trigonometry,  the  angle  9  is 

lhe  angle  whose  tangent  is  X/R  (Tan'X/ 
R),  Also  frorri  trigoiioiiietry/  X  = 

ZSin6  and  R  -  ZCos0. 

The  hori/ontaJ  ^ixis  rcprcsents  the  real 
component,  resistiincc  R  or  conductance 
G  (G  =  1/R),  while  ilie  vertical  axis  i\:pre- 
sents  the  imaginary  compnnciiL  llie  reac- 
tance X  or  susceptance  B  (-jB  -  l/jXj. 

R^  H-  jX,  can  be  added  to  R,  +  jXL,, 
Reals  are  added  to  reals  and  imagi- 
naries  added  lo  imaginaries:  (R  +  Rj 
+  (jX^  +  JXJ,  Of  course.  R^  +  jX^  can 
be  muhiplicd  with  R^+  jX,,  hut  it's 
much  easier  to  do  so  in  polar  form: 

zize(Z2Z(t))  -  zizizo  +  <[)) 

Treat  the  angles  as  exponents. 
Dividing  rectangular  forms  is  also 
much  easier  in  polar  form: 

ZiZO        Zi 

=( )Z(0-0) 

Z2Z^        Zi 

I 

Again,  treat  the  angles  as  e\poiieiits. 


+jX 

or 


-jX 

or 

-IP 


Ror  G 


SINe  =  Xl  =  -p 


2       Y 

CO  30  =  R  =  G 
2     Y 


Fig.  9,  A  circuit  containing  R  and  X  is 
depicted  as  a  right  triangle. 
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Number  54  Gn  your  F^edt^ack  card 


The  Perfect  Field  Day 


Did  everybody  have  fun? 


Joseph  Molter  N81DA 
Cuyahoga  County  ARES/RACES 

Coordinator 

3842  Monte  Vista 

Cleveland  Heights  OH  44121 


Field  Day  mid  the  SET  (SimLi- 
lated  Emergency  Test)  used  to 
be  great  times  for  canuiraderic 
and  lestins  your  skills  as  an  emer- 
geocy  cummunications  respondcr.  but 
unfortunately  our  two  great  limes  in 
the  field  have  turned  more  into  con- 
tests ahoul  the  number  of  contacts  we 
can  make.  A  great  Field  Day  was  a 
tent,  an  old  heal- up  Coleman ^^  genera- 
tor to  run  a  rig  and  a  couple  of  lights, 
and  tossing  up  a  couple  of  wire  anten- 
nas into  a  tree.  The  real  challenges 
were  keeping  the  generator  running, 
the  bugs  away,  and  the  local  squirrel 
popufaiion  from  chewing  your  support 
ropes.  Fortunately,  there  still  are  radio 
operators  who  enjoy  challenging  them- 
selves more  than  worrv ins  about  how 
many  stations  have  been  logged  on  the 
portable  computer. 

Planning 

For  those  of  you  who  wish  to  tackle 
Field  Dav,  the  first  thins  to  do  is  to 
pick  a  site  that  can  accommodate  all 

the  people  and  equipment  and  the  por- 
table antenna  farm.  You  may  want  to 
consider  a  site  that  can  also  generate 
some  positive  media  coverage  for 
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amateur  radio.  Local  parks,  zoos,  lake- 
or  oceanfronl  areas,  or  mavbe  even  the 

■IP 

odd  amusement  park. 

Malce  sure  that  all  necessar>'  permis- 
sions and  signed  agreements  are  in 
place,  even  if  FD  is  out  on  the  back  40 
of  your  Uncle  Ned's  farm.  It  is  best  to 
have  stated  in  wrilirig  what  is  going  to 
be  done,  what  local  facilities  you  will 
need  (e.g.,  rest  rooms,  showers,  water 
source),  and  the  time  frame  you  and 
your  group  will  be  there.  Make  doubly 
sure  thai  the  place  is  cleaner  than  w  hen 
you  arrived  and  any  damages  are  taken 
care  of,  no  matter  how  insignificant. 

Notify  the  media  with  a  well-prepared 
press  release  and  maybe  e\  en  a  few  pic- 
lures  in  advance.  Remember,  white  do- 
ing all  of  this  preparation,  to  make  sure 
that  you'll  be  having  fun.  If  FD  be- 
comes too  much  of  a  chore,  you  won'i 
enjoy  yourself,  and  you  certainly  will 
not  be  successful,  contesting  or  not. 

The  next  item  to  consider  is  the  BEL 
(Basic  Equipment  List).  This  is  prob- 
ably the  hardest  part  of  Field  Day.  I 
remember  going  on  vacatit)ns  as  a  kid 
and  coming  back  with  that  extra  suitcase 
my  motlier  packed — which  I  never  even 
opened  once. 


The  BEL  can  be  broken  down  into 
several  sections:  amateur  radio  gear 
trigs,  antennas,  feedlines,  accessories); 
lix'ing  accommodations  (tent,  sleeping 
bag.  cooking  equipment);  perbunal  needs 
(food,  clothing,  first  aid  supplies,  hy- 
giene needs);  power  supply  (generator, 
batteries,  solar).  Make  sure  thai  the  Hst 
is  as  complete  as  possible.  Go  over  it 
with  several  amateurs — don  t  lei  just 
one  SUV  do  it  because  he  was  in  the 
Marine  Corps  and  is  supposed  to  know 
these  things. 

It  is  always  important  to  remember 
the  sunscreen  and  bug  repellent;  more 
outings  have  been  ruined  by  sunburns 
and  mosquito  bites  tlian  any  of  us 
cares  to  remember  You  might  even 
consider  setting  up  and  having  a  run- 
through  to  make  sure  that  everything 
you  need  is  there.  And  don't  let  things 
ect  so  out  of  hand  ihat  vou  discover 
you'll  need  Lo  rent  a  truck  to  move 
your  supplies  to  Field  Day! 

Decisions  must  be  made  as  to  the 
bands  and  modes  you  wish  lo  ojierate. 
This  decision  will  also  affect  your  se- 
lection of  gear  to  take.  Plenty  of  pens, 
pencils,  and  logbooks  are  also  needed. 
Leave    the    computer   at    home — log 


your  contacts  the  old- fashioned  way. 
Slick  with  the  bands  and  modes  you 
and  your  friends  or  anialeur  radio  gmup 
are  familiar  with.  I  personally  like  to  log 
onto  homemade  sheets  for  this  type  of 
event.  Use  a  pencil — it  is  easier  to  cor- 
rect any  errors  and  can  be  transposed 
later  onto  more  formal  log  sheels. 
Don't  forget  a  copy  of  the  rules  if  you 
wish  to  score  your  Field  Day  for  points 
and  competition.  (No!  I  am  not  against 
contests!) 

Field  Day  has  arrived 

The  first  thing  to  do  on  Field  Day 
morning  is  remind  yourself:  This  is 
going  to  he  fun,  this  is  going  to  be  fun 
...  sure!  Second,  pack  all  those  helpful 
things  like  toilet  paper,  bug  spray,  sun- 
screen, aspirin,  stxla  pop,  lots  of  cof- 
fee, and  the  ever-popular  Orcos®.  Now 
we  can  worry  about  the  equipment  and 
everything  else. 

Get  things  packed  and  time  your  ar- 
rival to  take  full  advantage  of  the  setup 
time  before  the  actual  event.  (The  rules 
for  Field  Day  operation  and  classes  of 
competition  are  always  published  in 
QST) 

During  your  planning  phase,  every- 
one on  the  team  should  have  been  as- 
signed a  job.  The  initial  setup  should 
consist  of  antennas  and  power  sys- 
tems. These  will  occupy  most  of  the 
time.  Power  sources  need  to  be  ad- 
justed  for  proper  voltage  and  current. 
If  you  are  using  a  gas-  or  wind-pow- 
ered generator,  you  also  want  to  make 
sure  that  you  arc  producing  the  correct 
frequency  (60  Hz  at  1 10  to  120  volts). 
Antennas  should  he  adjusted  to  SWR 
and  carefully  checked  for  any  possibil- 
ity of  a  short  during  the  following  24 
hours.  Follow  the  same  guidelines  for 
putting  up  temporary  antennas  as  you 
would  use  for  a  permanent  installation. 
This  is  especially  true  around  power 


The  next  items  on  the  list  are  operat- 
ing facilities  and  sleeping  quarters. 
Believe  it  or  not,  there  are  always  a 
few  people  who  are  determined  lo  get 
some  sleep  during  Field  Day.  Keep 
sleeping  quarters  (tents)  away  from  the 
operating  facilities.  If  you  plan  to  have 
an  eating  area,  this  should  be  set  up 
close  to  the  operating  tent.  Run  any 


power  cables  into  the  tents  if  neces- 
sary. Make  sure  all  cables  are  prop- 
erly labeled  and  flagged,  so  nobody 
will  accidentally  trip  over  them  or  be 
electrocuted. 

Finally,  the  rigs  can  be  set  up  and 
testing  can  commence.  Beforehand,  all 
accessories  and  radio  cables  should 
have  been  labeled  for  easy  installation. 
Watch  for  obvious  problems,  such  as 
inlermod  and  too  much  load  on  the 
generator 


YouVe  finally  ready  to  start  Field 
Day  operations-  Make  sure  there  are 
lots  of  paper  and  pencils  for  logging 
and  any  note  taking.  Sometimes  an  in- 
expensive cassette  recorder  is  handy  lo 
take  verbal  notes  during  operations  on 
such  things  as  addresses  given  over  the 
air,  problems  that  may  arise  and  can  be 
forestalled  or  avoided  next  year,  and 
notes  on  changes  or  suggestions  for  im- 
prtivement.  This  is  also  very  handy  for 
any  debriefing  session  you  may  decide 


Great  gift  idea  for  yourself,  your  ham  friend(s), 

your  cir lid's  school  library 

is  a  subscription  to  73  Magazine. ..only  $24.97! 
Call  800-274-7373  or  write  to  70  Route  202  N.  Peterborough  NH  03458 
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POWEE 
POCEET 


12V/2.0  Amp  Hours  of  dependable 
power,  in  a  convenient  soft  case. 
Simply  insert  the  crgarette  adapter 
plug  normally  used  in  your  car's 
lighter  to  instead  piug  into  tlie 
POWER  POCKET.  The  POWER 

POCKET  provides  hours  of  extended  talk  time,  up  lo  6  limes 

longer  than  standani  battery  packs! 

*  Emergencies-  Special  Events  -  Searcli  &  Rescue  -  Hiking - 
Cycling  -  Manifests  -  Beld  Day  -  Etc. 

Compact  slim  design  ihat  ts  li^N  weight, 
only  30  ozs..  witli  a  beft  loop  and  shoulder 
strap  inclDded. 
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out  a  POWER 
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110V  Wall  Charger  included.  Charge  mte: 
6-8  hours  from  complete  discharge. 

Seal^  Eead  ack)  case,  can  be  recharged  to 
100%  wtthoui  memory  effect  o(  NiCasfs. 


IIC6C0MPMY 

1275  N  G'uj«Stfe<l 
Anafwffii,  CA  93805 

i$00}962^Wt 
(lU)  630-454f 
Fsx  (714^  630-7024 
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to  have  immediftely  following  Field 
Day  exercises. 

Are  we  stti!  having  fun? 

Ready,  set  operate!  During  Lhat  ac- 
tual pari  of  Field  Day.  make  sure  all 
operaiors  work  in  shifts.  Some  folks 
seem  lo  think  they  can  go  nonstop— 
ihcy  end  up  losing  ihcir  voices  after 
four  or  live  hours*  People  should  uork 
in  two-hour  shifts,  especially  on  voice, 
Tnide  off  with  the  person  who  h  log- 
ging other  operators.  Let  people  rest 
their  voices. 

This  is  also  true  for  people  doing 
CW.  Most  of  us  are  fairlv  casual  radio 
operators  and  are  not  ready  lo  run  a  ra- 
dio marathon.  Hands  can  cramp  up 
from  keys  or  bugs. 

Headphones  are  a  good  addition,  both 
for  the  operator  and  logger.  This  helps 
cul  down  on  background  noise  and 
makes  lugging  a  lot  easier.  Il  is  fairly 
easy  to  wire  up  two  headphones  lo  a 
single  jack.  Some  people  tind  il  easier  to 
log  directly  inio  a  compuier  Miike  sure 
the  computer  has  a  good  "clean"  source 
of  powcn  Remember,  abo\c  all:  Thi^  is 
not  Operation  Desert  Storm!  Have  fun 
and  don^l  make  yourself  miscrahlcl 

During  the  next  24  hours,  make  sure 
thai  all  personnel  get  plenty  of  food 
and  water.  Some  parts  of  the  country 
can  be  quite  hot  in  June  and  heatstroke 
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is  a  real  possibility-  Even  die  best- 
trained  athletes  and  soldiers  can  suffer 
from  heat  exhaustion  and  sunstroke. 

Make  sure  that  a  source  of  good  clean 
water  is  available.  During  hot  weather,  it 
is  easy  for  someone  to  consume  eight 
to  12  liters  of  water  in  a  24-hour  pe- 
riod. Sports  drinks  are  also  a  good 
supplement  lo  water,  in  lhat  they  sup- 
ply necessary  salts,  minerals,  and  car- 
bohydrates. If  anyone  does  exhibit  signs 
of  heat  exhaustion,  get  him  somewhere 
cooler  and  j^et  lluid  into  him.  Watch  for 
signs  of  shock.  It  is  a  good  idea  to  have 
someone  available  who  has  first  aid 
traininii,  and  no  one  should  be  hesitant 
about  calling  for  additional  help. 

Finally,  even  if  pet)ple  don't  want  to 
sleep,  make  sure  that  they  do  get  at  least 
some  rest  away  from  the  operations 
areas. 

Taking  it  all  back  home 

Once  Field  Day  is  over,  start  pack- 
ing up  and  dismantling  the  camp.  Keep 
notes  on  those  items  lhat  were  never 
used  or  items  that  vou  wish  vou'd  had. 
Carefully  relabel  cables  and  accesso- 
ries. Safely  store  any  fuels  and  allow 
the  generait>r  to  cool  doi^Ti  before  mov- 
ing it.  Make  sure  you  leas  e  the  area  thai 
you  used  for  camp  cleaner  than  you 
found  it. 

If  you  are  competing  in  the  contest 
part  of  Field  Day,  make  sure  that  all 
logs  are  Filled  out  correctly  and  ready 
to  send  in.  Have  several  people  review 
the  loss  before  sendim;  them  in. 

Arrange  to  have  a  debriefing  session 
after  Field  Day  to  check  any  problems 
or  deficiencies.  Gather  your  notes  and 
that  tape  recorder  I  mentioned  earlier 
and  talk  over  with  the  whole  crew  your 
present  success  and  possible  improve- 
ments for  next  year, 

Modiiy^  your  Basic  Equipment  List  if 
necessary".  WTiai  bands  didn't  work  well 
for  your  location?  Which  radio  is  not 
very  user- friendly  during  a  fast-paced 
contest  or  emergency  situation?  How 
does  your  Field  Day  experience  relate  to 
an  actual  disaster  situation  with  field 
communications  and  remote  power 
sources?  Do  you  want  to  go  back  to 
the  same  area  or  try  someplace  differ- 
ent? The  month  of  October  is  not  too 
soon  to  start  planning  for  next  year. 


G'Day,  CM! 

contmued  from  page  32 

describing  our  tour — and  ham  radio  in 
general — appeared  in  many  newspapers, 

including  those  in  Narrabcen.  Port 
Macquarie.  Dunedin,  Hasdngs  and  Te 
Awanga.  Many  included  photos. 

In  one  of  the  manv  E-mail  messages 
handled  for  us.  Peter  Smith  ZLI ARB, 
of  Orcwa,  New  Zealand,  added  lo  one 
of  my  messages,  "*,.  and  we  ha\  e  en- 
ji>yed  having  them  with  us — they  have 
all  been  wonderful  ambassadors  for 
America!"  And,  indeed,  we  did  try  to  be 
Good  ambassadors  for  both  the  United 
States  of  America  and  for  the  wonderful 
world  of  amateui'  radio. 


Meeting  Your  Match 

continued  Jrompoge  53 

However,  if  a  tapped  coil  is  wound 
on  a  ferrite  core  so  that  the  muiual 
coupling  is  high,  the  two  coils  behave 
like  an  ideal  transformer  with  predict- 
able results  (the  impedance  is  irans- 
formed  by  the  turns  raiio  squared)* 
With  air-cored  coils,  the  coupling  co- 
efficient is  small  and  the  ideal  trans- 
tbrmcr  approximation  does  noi  hold  in 
all  cases.  However,  if  R  /w  L  >  10,  and 
R  >  w  L,  the  circuit  still  behaves  like 

1  M 

an  ideal  Lransfomier  at  the  resonant 
Irequency.  In  passing,  I  should  men- 
lion  that  you  should  be  aware  thai 
when  the  turns  ratio  is  large  and  the 
secondary  is  a  few  at  the  end  of  die 
primary*  the  coupling  may  be  low, 
even  with  a  core*  To  achieve  tighter 
coupling,  distribute  the  secondary  over 
the  entire  primar>;  the  distributed  ca- 
pacity will  increase  slightly  but  the 
coupling  wtU  be  much  tighter 

Matching  networks  can  be  used  to 
match  an  arbitrary  load  lo  an  arbitrary 
generator  for  maximum  power  output, 
maximum  voltage,  or  a  particular 
phase  shift.  Calculating  the  values  of 
reactances  for  a  match  may  seem  in- 
dinidating,  but  it  will  give  you  a  better 
feel  for  what  the  parts  do  than  using 
nomographs  or  charts.  Matching  net- 
works made  with  discrete  reactive  ele- 
menb  are  flexible  and  can  be  adjust- 
iiblc — and  that's  something  wound  iruns- 
,  fonners  can't  easOy  offer. 


Hhm  to  ham 


Nuitilter  57  an  your  feedback  c^ra 


Your  Input  Welcome  Here 


Dave  Miller  N29E 
7462  Lawler  Avenue 
Niie5lL60714'3108 
[dmil]er14@juno.com] 


Moderator  i  note:  Roger  and 
Ron  Block  of  Poly  Phaser  Cor- 
pora} ion  have  put  togi^ther  a 
ivell-Mritren  series  of  tips  and 
suggestions  on  bow  we  can  ef- 
fectively protect  our  ham  radio 
stations  from  the  effects  of  a 
lightning  strike.  The  series  be- 
gan in  the  January  of  this  year, 
and  Part  9  appeared  last  inouth. 
Here  is  Part  J  (I  the  final  install- 
ment of  '^Lightning  protection 
—  what  your  tnother  ttever  told 
you!" 

Worth  repeating 

Mother  Nature  will  see  to  ft 
that  nothing  wc  place  in  ihe  soil 
will  last  forever.  But  we  can  do 
our  pari  to  design  a  grounjing 
sysiem  that  lasts  a  reasonable 
period  of  time.  First,  always  use 
compatible  (similar)  metals  in 
your  grounding  system.  If  cop- 
per is  used,  donU  mix  it  with 
tin  plated  copper  wire. 

On  all  mechanical  cotiiprcs- 
sion  joints,  copper  joint  com- 
pound should  be  used  to  cover 
the  hardware.  This  will  prevent 
corrosion  which  cancaui^c  a  loss 
of  tlie  compression  strength  and 
increase  joint  resistance  over 
time.  The  joint  coiiiptuind,  a 
petroleum-based  product  with 
conductive  copper  Hakes,  dis- 
places water  oxygen,  acids  and 
salts. 

Exothermic  connections  (when 
used)  should  be  allowed  to  cool 
slowly  to  prevent  stress  corro- 
sion. As  explained  enrlien  an 
exoihenuic  w  eld  is  created  witli 
a  graphite  mold  for  the  desired 
comiection,  into  which  copper 
oxide  and  aluminum  powders 
are  placed.  An  additional  starter 
powder  ignites  the  exoUkTuiic 
process.  The  resultant  molten 
cupper  is  deposited  into  the 
low^r  mold  cavity  where  it 


burns  away  any  oxjdes  and  cre- 
ates a  larger  fused  connection. 
This  larger  cross-sectional  bt^nd 
decreases  resistance  and  in- 
creases the  surface  area  which 
reduces  the  indtictance  of  the 
joint.  Since  the  materials  are 
similar,  the  connection  lasts  as 
long  as  the  remaining  grounding 
ttiateriaL 

A  grounding  system  should 
be  tested  annually.  It  should  also 
be  checked  annually  for  exces- 
sive corrosion.  Yes,  it  requires 
some  effort,  but  anything  less  is 
leaving  too  much  to  chance  (the 
verj'  thing  that  we're  trying  to 
avoid). 

Know^  your  soiFs  pH.  If  it's 
too  acidic,  either  correct  it  to 
neutral  (usin^  i^ardener^s  lime) 
or  your  ground  >*\  stem  will  suffer 
the  consequences  of  excessive 
corrosion. 

Selecting  a  protector 

Coax proreci ion :  Both  50  and 
75  ohm  protectors  are  available. 
Most  amateur  applications  will 
be  for  50  ohms. 

Speed:  Is  the  measure  of  pro- 
tection for  lighming  only,  or 
lightning  and  NEMP  (Nuclear 
Hiectromagnetic  Pulse)  threats? 
Most  of  the  prt>teclors  do  well 
for  botlL  but  for  some  critical 
applications^  higher-speed  pro- 
tection may  be  necessary . 

Frequency  range:  There  are 
broad-coverage  units  (DC  to  1 .5 
GHz  specials)  to  singte-fre- 
ijucncy  filtered  models.  Today 
it's  possible  to  make  units  to  20 
GHz.  Most  of  lightning's  energy 
is  concentrated  in  the  lower  fre- 
quency ranges  of  DC  to  1 .0 
MHz.  The  further  awav  from 
this  range,  the  less  the  amotmt  of 
energy  thai  will  gel  through  to  the 
equipment  (Uiroughput  energy). 
Always   choose   the    lowest 


throughput  energy  for  the  destird 
frequency  range. 

Transmit  (XmitK  Transceive 
(Xcvi  or  Receive  Only  fROj:  The 
nutnber  of  Xmit  signals  is  im- 
portant (if  ham  repeaters  are 
sharing  a  common  antenna). 
Protectors  are  voltage  sensitive 
and  mulii-Xniit  signals  are  volt- 
age additive,  not  power  additive. 
Two  100  watt  Xmit  signals  com- 
bined  equal  2(H)  watts  of  treal- 
ing  power,  but  the  additive 
voltages  have  peaks  of  200  V, 
which  equate  to  a  single  400 
wau  signal.  Because  of  this,  mul- 
tichanneL  simultaneous  Xmit  v\  s- 
lems  must  have  a  higher  turn-on 
voltage  and  be  designed  to 
handle  the  peak  instantaneous 
RF  currents  that  can  nonnally  be 
reached.  These  are  generally 
known  as  "combiner  protectors." 

Transmit  Power:  Each  model 
that  can  support  a  10  wan  or 
higher  level  signal  is  categorized 
by  its  power  level  capability. 
Generally  speaking,  as  the  fre- 
quency is  increased,  the  power 
handling  rating  is  reduced.  1  )iis 
is  done  for  many  reasons,  the 
most  important  of  which  is  to  be 
sure  the  protector  will  turn  off 
after  a  lightning  or  E^IP  firing, 
and  not  be  "kept  alive"  in  a  glow 
state  by  the  piCicnLe  of  the  nor- 
mal transmit  energy.  The  turn -mi 
voltage  (as  mentioned  be  lore)  is 
tied  in  with  powder  handling.  In 
units  that  do  not  support  DC 
continuity,  little  protection  is 
lost  by  going  to  a  higher  turn- 
on  voltage  unit,  especially  if 
XtTiit  combining  is  planned  in 
tlic  luiure. 

Presence  of  AC  or  DC  Power 
With  the  RF  Signals:  This  is  usu- 
ally rele\"ant  for  "receive  only'' 
situations,  such  as  tower- top-  ' 
mounted  preamps.  However, 
there  are  special  units  for  the 
higher  UHF  range,  and  into  the 
microwave  region,  for  the  higher 
current  requirements  of  lower- 
top  transmit  amplifiers.  Units 
are  also  available  for  DC  injec- 
tor/pickoff  and  for  protecting 
already  injected  coax  lines. 

Mounting:  Bulkhead  panels 
are  recommended.  Flange  styles 
may  be  mounted  on  a  bus  bar  or 
on  a  single-point  ground  panel. 
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A  ground  strap  latter  than  the 
total  sum  of  all  the  circumfer- 
ences of  the  coax  shields  should 
be  used  to  connect  to  a  low  in- 
ductance ground  system. 

Connector  Type  and  Gender: 
UHF  style  connectors  are  poor 
at  the  UHF  frequencies  (300- 
30U0  MHz).  Wattmeters  that  use 
these  connectors  w  MI  give  mis- 
leading  readings  even  when  us- 
ing  type-N  adapters  at  the  UHF 
bands,  Typc-N  connectors  are 
reconnnended  even  though  they 
have  limited  center  pin  lightning 
current  handling  capability 
w  hen  compared  with  UHF  con- 
nectors. BNC,  SM A  and  F  male 
and  female  are  also  commonlv 
found  on  stock  protectors. 

Data/ Phone  Line  Protection: 
For  lightning,  twisted  pai  r  cable 
bujidles  will  mutually  couple 
surge  cncigy  lo  all  other  pairs 
in  the  cable.  Unused  pairs 
should  be  grounded  (if  allowed). 
Protectors  are  available  for  use 
on  66-lype  punch-dow^n  blocks 
with  an  appropriate  grounding 
bus.  For  6  pairs  or  fewer,  more 
energy  will  be  present  per  pair, 
so  a  hybrid  protector  that  can 
handle  ener£:v  levels  thai  would 
normally  %apt4i/.c  standard  24 
A\^Ti  wire  pairs  should  be  used. 
Selection  of  data/phone  line 
pixHcctors  depends  on  the  pres- 
ence of  either  -48  V  bauery  and/ 
or  ringing  voltages.  The  line 
impedance  and  total  allowable 
loop  resistance  (as  well  as  the 
highest  frequency  or  bit  rate), 
will  determine  the  insertion 
loss  from  the  protector's  I/O 
line  resistance/inductance  and 
capacitance. 

Power  Line  Protection:  For 
lightning  and  EMR  shunt-type 
protectors  will  limit  the  voltages 
to  a  safe  level  for  most  non-elec- 
tronic equiptuent.  Inline-ijpe 
protectors  are  mandatory  for 
elL\'ir(jnic  equipment  survival, 
These  inline  units  should  be 
mounted/grounded  close  to  the 
equipment  being  protected.  For 
mainframe  computers  and  high- 
power  RF  equipment,  inline 
power  mains  protectors  are  pro- 
duced which  provide  single  or 
polyphase  pioteciion  with  FMl/ 
RFl  filtering.  Thev"ll  often  have 
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Ibnl^^dn&l  status  lights  aiiJ  lo- 
cal/remote alarm  contacts  as 

standard  equipment. 

For  power  line  protector  se- 
lection,  the  peak  voltage,  num- 
ber of  ph  uses*  cuntlguraliun,  and 
inline  current  usage  will  pin- 
point the  Linil  hesl  suited  lor  a 
particular  application,  Voltiiges 
to  480  VAC  an?  readily  available 
for  single-  to  three-phase  appli- 
cations. Replacement  modules 
and  breakers  are  usually  avail* 
able  separately  for  most  models. 

The  Big  Bertha  lightning 
simulator 

Our  quest  for  knowledge  has 
taken  us  to  die  point  of  aciually 
making  a  tishtnin?  simulator 
that  couldn't  he  purchased.  We 
lovinslv  call  it  "Big  Bertha,"  It 
consists  o\'  len  2tX)  microfarad 
capacitors,  which  have  a  total 
weight  of  three  quarters  of  a  Ion! 
Not  your  typical  lablclop  high- 
voltage  insulation  tester!  The 
simulator  is  sel  up  as  a  "Marx 
Generator,"  which  means  diat 
the  capacitors  are  charged  in 
parallel  and  then  connected  in 
series  for  the  dischai^e  phase. 
This  is  the  most  straightforu  ard 
way  to  get  tCX),000  volts  deUv- 
ery  with  62  k A  and  100.000 

Joules  of  energy. 

Delivery  to  what?,  you  may 
ask.  An  antenna,  of  course. 

To  start  with,  we  thought  that 
we  needed  to  know  more  about 


the  effects  upon  and  the  output 
from  an  antenna  when  it  gets  hit 
by  the  real  thing,  lightning. 
We'd  already  tested  transmis- 
sion lines  and  knew  how  they 
share  strike  current  with  the 
tower,  but  we  had  no  idea  what 
effect  the  dJlTereni  antenna  de- 
signs would  have  on  the  current 
wavefonn.  Some  of  the  questions 
that  we  needed  answered  were: 

1)  Would  the  antenna  ring. 
and  if  so.  for  how  long? 

2)  What  voltages  would  it 
reach? 

3)  What  effect  does  band- 
width have? 

4)  How  much  energy  is 
coupled  to  a  side-mounted  an- 
tenna when  the  lower  is  hit? 

5)  What  ar^  the  effects  and 
pickup  patterns  from  nearby 
strikes'? 

It's  an  ongoing  project,  and 
we  hope  lo  have  some  results  of 
tests  from  donated  commercial 
antennas  shortly.  The  aim  is  to 
provide  commercial  antenna 
manufacturers  with  real-life  sur- 
vivability data,  with  the  goal  in 
mind  of  permitting  ihem  to  build 
better  antennas  from  a  lightning 
sur\ivabiliiy  siandpnini  (and  not 
just  an  RF  transmission  one).  It 
would  also  be  advantageous  to 
the  industrv  to  have  a  standard- 
ized  lighming  survivability  test- 
ing scheme,  so  that  ihc  end 
customer  can  factor  an 
antenna's  lightning  resistance 
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into  the  purchasing  formula. 
Perhaps  the  realization  of  this 
goal  mav  vet  come  out  of  our 
research* 

If  funds  permit,  we  will  also 
be  working,  rogciher  with  die 
University  of  Nevada  (and  Big 
Bcrtha)»  on  testing  and  learning 
more  about  the  glassification  of 
miund  rods  and  on  arcing  in  and 
out  of  the  earth/rtK'k  interface. 
This  knowledge  will  be  helpful 
for  developing  even  better 
grounding  systems  for  use  in  poor 
soil  conditions  and  Jbr  rock-en- 
crusted mountaintop  sites  ...  and 
so  the  research  contiiuies. 

Wc  hope  that  you've  enjoyed 
learning  from  this  series  of  col- 
umns on  lightning  and  its  effects 
on  nearby  electronic  equipment, 
and  that  you've  gained  some 
valuable  information  on  how 
you  can  protect  your  own  home 
ham  station  (or  repeater  station) 
from  lightning-originated  dam- 
age. From  the  infonntition  this 
month  and  in  previous  columns, 
you  can  see  that  effective  lighl- 
ning  protection  isn't  as  simple 
as  just  a  ground  rod  and  a  spark- 
gap  arrestor.  For  state-of-the-art 
protection,  a  well  planned  and 
mechanically  sound  lightning 
diversion  system  is  essential  for 
maximum  surv'ivability  of  your 
equipmcnl  We  recommend  thai 
you  go  back  over  the  previous 
colunms  since  the  January  199S 
issue  and  refresh  vour  memor\ 
from  time  to  time.  It  can  take  a 
while  to  become  adcptai  think- 
ing in  lighming  protection  terms 
with  regard  to  c\er\  thing  you  do 
with  your  antenna  and  station 
ground  construction  and  main- 
tenance, but  once  you  do.  it  can 
pay  very^  big  dividends.  Please 
let  us  know  if  you  enjoyed  the 

Moderator's  note:  ff  you 
missed  any  insiallmenis  of  this 
series  by  Roger  and  Ron  Block, 
you  can  contact  PolyPhaser 
Corporation  by  telephone  at 
(702)  782-2511 ,  at  [Imp:// 
www.polyphaserj'fjni/]  on  the 
Web,  or  at  (702)  782-6728  for 
access  to  their  telephone  BBS, 
Ask  for  a  reprint  of  their  special 
bulletin.  '^ Protection  to  Keep  You 
Comnumicating,"  This  months 


treatment  concludes  the  series  by 
Roger  and  Ron  ...  we  sincerely 
thank  them  for  their  generosity  in 
the  sharing  of  this  hard-won  in* 
famiation  with  us  via  the  pitges 
of  73  Amateur  Radio  Today .  This 
concludes  the  series  '^Lightning 
profecrkm  —  wbctt your  moiher 
never  told  you!*' 

Murphy's  Corolhiry :  In  crisis 
situations  that  force  us  to  choose 
among  alternative  courses  of  ac- 
tion, most  will  lead  us  on  an 
entirely  wrong  course! 

As  we  begin  the  fourth  con- 
secutive year  of  the  Ham  To 
Ham  colunni  in  73  Magazine, 
we  offer  a  very  special  thanks 
to  ihis  mojith  s  contributor: 

Roger  Block,  President 
PolyPhascr  Corporation 
2225  Park  Place 
RO.  Box  9000 

Minden  NV  89423-9000 

If  you're  missing  any  past 
columns,  you  can  probably  find 
them  at  7J's  Ham  To  Ham  col* 
umn  home  page  (with  special 
thanks  to  Mark  Bohnhoff 
\VB9U0Mi,  on  the  World  Wide 
Web,  at:  fhttp;//www.rrsta.com/ 
hihl. 

Note:  The  ideas  and  sugges- 
tions contribuicd  lo  this  column 
by  its  readers  liave  not  necessar- 
ily been  tested  by  the  colunm's 
moderator  nor  by  the  staff  of  7J 
Magazine,  and  thus  no  guaran- 
tee of  operational  success  ts 
implied.  Always  use  your  own 
best  judgment  before  mtxli  tying 
any  electronic  item  fiom  die  origi- 
nal equipment  manufacturer's 
specifications.  No  responsibiUty 
is  implied  by  the  moderator  or 
73  Magazine  for  any  equipmcni 
damage  or  malfunction  resulting 
from  information  supplied  in 
this  column. 

Please  send  an\  ideas  thai  vou 
would  like  to  see  included  in  this 
column  to  the  tiioderaior  at  the 
address  at  top.  We  will  make 
every  attempt  lo  respond  to  all 
legitimate  idL■a^  in  a  thi^cly  man- 
ner, but  please  send  ^my  specific 
Huestions,  on  any  particular  tip, 
to  [he  originator  of  the  idea  not 
to  this  column's  moderator  nor 
10  7S  Magazine. 
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NeUER  SnV  DIE 

contmued  from,  page  5 

Like  in  the  health  field.  You 
can  spend  a  Ibrtuue  reading 
the  endless  honks  and  news- 
leilers.  997c'  of  which  are  a 
waste  of  time.  So  I  read  em 
alL  talk  n  over  with  people 
Tve  learned  to  irusi.  and  then 
make  truly  dependable  intbr- 
mation  available.  Like  this, 
for  instance. 

If  you  have  a  product  that 
people  need  it  won't  make  any 
difference,  ai  least  for  long,  if 
the  bankine  system  tails,  if 
the  government  coUapses,  or 
whatever 

My  wife  Sherry  discovered 
that  there  was  a  need  for  how- 
to-dance  video  lessons.  She's 
running  a  nice  busjncss  sell- 
ing them  from  our  farm,  She 
has  a  whole  room  full  of 
video  duplicators  running  day 
and  nishi,  a  bam  full  of  the 
packaging,  and  so  on. 

So  what  are  you  using  your 
living  room  for  watching 
TV?  Our  living  room  has  two 
computer  systems  in  addilion 
to  the  TV.  The  study  has  a 
computerized  video  editing 
setup,  and  so  on. 

Hey,  are  you  siill  just  sit- 
ting there?  Why  are  you  so 
stubborn?  America  really  can 
be  the  land  of  the  free  (except 
for  the  treedoms  we  have 
gradually  ceded  to  tlie  govem- 
meni),  so  stan  untying  your 
bonds. 

Skilled  Workers 

Did  you   watch   the   PBS 

program  about  the  schools  in 
China?  China's  aim,  like 
ours,  is  to  provide  their  coun- 
try with  skilled  workers,  and 
their  schools  are  leaving  ours 
in  the  dust.  Countries  com- 
pete with  each  other  by  ex- 
porting products.  And  that 
means  either  by  making  prod- 
ucts  cheaper  than  cotnpetitors 
can,  or  better.  Or  both. 

The  big  money  in  expofts 
obviously  lies  in  high  volume 
sales,  which  in  turn  means 
they  are  being  made  by  big 
companies.  It  is  these  big  com- 
panies which  need  skilled 
workers,  so  it  makes  sense 
from  an  international  busi- 
ness viewpoint  for  a  counny 
to  train  as  manv  skilled  work- 


as  possible.  Remember, 
business  is  war  today*  as  Pve 
discussed  recently. 
Our  public  schools,  as  I've 

also  pointed  out  before,  were 
iirsi  started  by  our  church 
leaders  as  a  way  to  ensure 
ihem  a  steady  supply  of  com- 
pliant churchgoers  (and  re- 
sulting revenues).  Then  the 
industrial  revolution  came 
alontj.  brinijino  a  need  for 
skilled  workers  for  our  facto- 
ries. Our  pubhc  schools  had 
the  aim  of  laking  a  diverse 
supply  of  young  children  and 
turning  thein  into  as  nearly 
identical  workers  as  possible 
for  our  dam  industries.  Work- 
ers  u  ho  v\'Ould  do  as  they  were 
told  without  asking  questions 
so  as  not  to  stop  our  production 
lines. 

Well,  that's  a  good  com- 
petitive strategy  for  a  country. 
but  it  means  thai  everyone 
will  have  to  settle  for  alxiut  the 
saiiie  pay  and  a  similar  life 
style. 

I  went  through  that  milL 
jusl  like  you  did.  And  no  one 
ever  blew  the  whistle  and 
said.  Hey.  wake  up,  being  just 
one  more  bee  in  the  hive  isn  t 
your  only  alternative.  One 
more  skilled  ant  worker  in  the 
anthilL  When  WWII  came 
along.  I  was  another  warrior 
ant.  I  was  a  skilled  worker  ant 
at  the  General  Electric  Cotn- 
pany,  testing  radio  transmit- 
ters, I  was  a  skilled  worker 
ant  at  Airborne  Instrument 
Laboratories  as  an  engineer. 

Then,  when  I  was  28,  I  fi- 
nally wised  up  and  started  my 
own  companx.  Since  then  I've 
been  the  editor  and  publisher 
of  a  hunch  of  high-tech  maga- 
zines in  the  ham  radi^.  com- 
puter and  digital  audio  fields. 
r Ae  manufactured  audio  and 
computer  prtKlucts,  started 
and  run  a  chain  of  retail 
stores,  imported  and  exported 
high  lech  products,  and  so  on. 
But  you  know,  virtually  none 
of  the  skilled  worker  educa- 
tion I  went  through  in  public 
school  and  college  has  ever 
been  of  any  use  to  me, 

I  watched  the  Chinese  chil- 
dren all  doing  well  in  trig 
and  spherical  trig.  Tve  never 
needed  any  of  that.  Nor  has  the 
torture  of  "learning"  calculus 
ever  paid  off  for  me.  despite 
the  wide  varietv  of  businesses 


ri^TUn,  Torture  is  not  an  exag- 
geration. I  snuggled  through 
two  vears  of  calculus  before  I 
went  into  the  navy  in  1942, 
Then,  when  I  went  back  to 
school  four  years  later,  I 
hadn't  any  memory  whatever 
of  the  calculus  Vd  suppi\sedly 
^learned"  before  the  war  — 
so  I  had  to  relearn  it  all  again. 
I've  never  needed  any  of  it. 

So  I'm  preaching  revolu- 
tion. The  next  lime  you  come 
out  of  the  anthilK  take  a  look 
around.  You  really  don't  have 
to  live  like  that  —  in  an  apart- 
ment and  coinmuting  to  work. 
What  kind  of  quality  of  life  is 
that? 

Our  country  may  want  you 
to  shut  up  and  apply  your 
working  skills  for  a  large  cor- 
poration, but  the  route  to  free- 
dom lies  outside  the  anthill  or 
hive.  And  il  also  lies  outside  of 
the  few  skills  Uiey're  forcing 
you  to  acquire  in  our  public 
schools, 

Reading  and  v\  riling  are  good 
skills,  but  as  John  Taylor  Gaiio, 
the  prize- winning  teacher,  has 
explained,  they  can  be  learned 
by  almost  anyone  in  lOU  hours, 
A  couple  of  weeks.  Arithmetic 
and  algebra  Tve  also  found 
very  aseful.  I  remember  learn- 
ing about  poeU7  along  about 
the  third  grade,  but  I  don't  re- 
call ever  being  encouraged  to 
write  it.  A  fourth-grade  course 
in  the  fundamentals  of  art 
also  has  been  helpful  lor  me 
—  first  as  a  TV  cameraman 
and  director,  and  then  as  a 
magazine  editor  But  I  wish  Td 
been  encouraged  to  develop 
my  an  potential. 

They  taught  tne  to  read  mu- 
sic in  the  third  grade*  but  never 
to  write  it.  The  reading  part 
came  in  handy  when  I  be- 
came a  chorister  at  St.  Paul's 
Church,  and  then  went  on  to 
sing  in  several  first  rate  cho- 
ruses. But  I  wish  rd  been 
encouraged  to  write  music. 

My  Brooklyn  public  school 
had  a  weekly  class  for  the 
whole  school  in  classical  mu- 
sic. That  helped  get  me  inter- 
ested in  hi-fi,  which  led  to  my 
first  manufacturing  company 
making  loudspeaker  enclo- 
sures. It  also  helped  get  me 
interested  in  listening  to  clas- 
sical music  all  through  my  life. 

As  far  as  1  know,  our  public 
schools  have  stopped  all  that 
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poetry,  art  and  music  nonsense 
in  the  lower  grades.  Hey,  how 
many  art  museums  have  you 
visited?  Have  you  ever  tried 
sculpfing,  painting,  writing 
poems  or  music? 

Most  of  the  skills  needed  to 
be  successful  with  vour  own 
business  arenl  being  taught 
—  because  that's  not  in  the 
interest  of  the  big  businesses 
which  are  pretty  much  calling 
the  tune.  Il\s  their  money  that 
gets  politicians  elected,  not 
yours,  and  not  that  of  entrepre- 
neurs. It's  their  money  that*s 
con iroJ ling  Congress. 

It's  too  laie  for  vou.  but 
how  about  vour  children  or 
grandchildren?  Do  you  want 
them  to  be  skilled  workers  or 
entrepreneurs?  Do  you  want 
them  to  be  wage  slaves  or  free 
persons? 

Oh*  yes,  one  more  thing. 
TTiese  days  il  lakes  the  ysurk  of 
two  wage  slaves  to  maintain  an 
acceptable  standard  of  living, 
but  only  one  ol  a  free  person 
to  do  many  times  better, 

FCC  Sells  Out 

The  FCC,  long  a  champion 
of  freedom  of  the  airwaves, 
seems  to  have  been  bought 
and  paid  for  by  the  cellular 
telcfihone  industry.  I  wonder  at 
what  level  money  changed 
hands?  Did  the  pressure  to  fur- 
ther curb  our  freedoms  come 
trom  our  easily-bribed  Con- 
gress? Or  liave  the  FCC  com- 
missioners gotten  in  on  the 
action? 

We  are  losing  our  freedoms 
slice  by  slice  while  you  arc 
too  busy  watching  TV  and 
rag-chewing  on  the  local  re- 
peater to  be  bothered  to  do 
anything  about  it.  Fm  not 
normally  much  one  for  flag 
waving,  but  this  is  getting  my 
goat.  One  of  the  reasons  I 
spent  tour  damned  years  in 
the  navy  fighting  WUTI  on  a 
submarine  was  supposedly 
defending  our  liberty  ,.,  our 
freedom.  And  now  Americans 
are  sitting  there  on  their  fat 
asses,  pissing  away  what  mil- 
lions of  us  foui^ht  for.  And  a 
lot  died  for. 

I  got  a  letter  from  a  guy 
who  is  in  prison.  He  says  the 
police  broke  into  his  house 
and  planted  some  drugs.  Then 
they  confiscated  his  home,  car, 
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and  haA^lt'count  and  put  him 
in  prison.  \\  hal  can  he  do,  he 
asked-  We've  been  losing  our 
freedoms  lo  ihe  DEA.  the 
FBI  the  IRS,  and  down 
Ihrough  the  a!phLihel.  nibbled 
away  one  at  a  lime.  Now  we 
can  be  arrested  and  fined  lor 
listenini*  to  the  wrons  fre- 
queneies  on  our  radios  —  or 
even  being  able  lo! 

So  Ihe  FCC  wants  manu- 
TacturerH  lo  pot  any  circuits 
which  could  be  nujdified  lo 
tune  in  cellular  phtnie  chan- 
nels. In  this  way  ihe  celkilar 
phone  companies  can  lei  I  their 
cusioiiier^  ihal  iheir  phone 
conversalions  will  be  privale 
and  won't  be  compromised. 
Of  course,  anyone  really  in- 
terested in  lislening  to  Ihis 
stulT  caji  use  an  old  scanner 
or  even  ml  old  TV  luner. 

The  hams  in  ihe  surveil- 
fence  business  lell  me  ihai  all 
this  is  eyewash,  that  auy 
phone  conversation  can  be 
monilorcil  by  someone  who 
Itnows  what  he  s  doinsi. 

Nostalgia 

Okay,  all  you  old-Limcrs* 
time  to  lest  your  memory.  Al 
whal  lime  did  Amos  and 
Andy  come  on  every  ni^hl? 
Which  series  had  "Poor  But- 
terfly"' for  its  theme  song? 
Who  said,  "Wanna  buv  a 
duck 7"  How  abt)Ut.  ^'Okay. 
Colonel/'  What  was  The 
Singing  Lady's  nanie?  Who 
was  Ukelele  Ike?  Vic  and 
who?  Who  wrole  the  radio 
play  The  LoMies!  What  was 
the  iheme  song  for  Chandu 
the  Magician?  Who  was  the 
warden  al  Sing  Sing?  Whal 
was  the  Iheme  song?  And  wk) 
was  Your  Host?  What  product 
sponsonetl  the  Sherkvk  Hi>lnies 
progranV?  Whal  producl  spon- 
sored Orphan  Annie?  How 
about  Jack  Armstrong's  spon- 
sor? The  Little  Theater  jusi 
off  where?  Who  always  said, 
**And  so  long  until  tomor- 
row?" H. V  who?  Floyd  who? 
Myrt  and  who?  Who  was  Hair* 
breadth  Harry's  girlfriend? 
Who  said  "Fap"?  How  about 
'tjlorioskv.  Zero"?  Remember 
Joe  Bfisplk?  Hans  and  Fritz? 
Wliat  iairy  godfather  said 
Xushlamacree''  and  used  a 
stogie  lor  a  juagic  wand?  Buck 
Rogers*  sponsor?  What  "hit 
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f  the  spot,  12  full  ounces.  that*s 
a  lot"?  How  much  were  12 
Marlin   blades?   Whal   song 

had  "TtYodervaekasaki"  in  it? 
Who  played  the  bazooka? 
What  was  the  title  of  the 
Popeyc  Lurtoon?  The  Maggie 
and  Jii^sjs  cartoon?  Skeczix 
cartoon?  Whal  poisonous  fotxl 
product  spiinsored  The  Lone 
Ranser?  How  abi>ut  Sinein' 
Sam?  What  product  did  he 
promote  ("no  brush,  no  lather, 
no  rub  in")?  Whi>sc  cabbage 
patch?  Whal  was  Buster 
Brown's  dog's  name? 

There,  that  ought  to  hold 
vou  old  buzzards. 

Okay,  one  more,  Hov\^  many 
of  you  turkeys  went  lo  Satur- 
day  matinees  where,  for  a 
dime,  you  got  two  leature 
11 1ms,  a  rull-lenglh  western, 
two  serials,  seven  cartoons, 
plus  a  drawing  for  prizes? 

Pulser 

^4any  73  readers  have  built 
the  BiiX'lcctriFier.  Several  have 
actually  even  used  it.  Every 
few  days  I  get  letters  allribut- 
ing  miraculous  cures  to  its 
use,  A  few  entrepreneurs  are 
supplying  the  electronic  klutz 
martlet  with  read} -to-use  units 
for  from  S 150  to  S250  and  up. 

Fve  been  asked  endlessly 
where  petiple  can  gel  the  mag- 
neiic  pulse  units  Bob  Beck  de- 
vised to  knock  the  HIV  virus 
out  of  the  lymph  g kinds  back 
into  the  btood.  so  it  can  be 
eliminaled  with  a  Bioelec- 
tritler  The  pulse  unit  is  so 
simple  lo  make  that  there 
hasnl  been  much  commercial 
interest  in  providing  them.  And 
thafs  an  opportunity  for  an 
entreprcneun 

The  pulse  unit  generates  a 
very  short  20JX)0  gauss  pulse 
via  a  coil  of  wire  which  is 
held  next  to  the  lymph  glands. 
Beck  says  to  use  about  150 
turns  of  #14  wire  wound  on  a 
spool  laken  out  of  a  VCR  tape 
cassette.  This  is  then  wired  in 
series  wiUi  the  Hash  bulb  in 
an  elect rtmic  photo  strobe 
uniL  Old  Jlash  units  can  be 
tbund  at  flea  markets  for  a 
buck  or  two.  and  you  can  in- 
stall a  jack  to  plug  in  ihe  coil. 

Someone  interested  in  mak- 
ing the  units  commercially 
should  liKaie  an  inexpensive 
source  of  flash  guns,  recharse- 


able  halleries,  and  chargers.  It 
took  me  less  than  five  min- 
utes to  locate  several  st^urces 
of  these  in  the  current  Hong 
Kong  Trade  Development 
Council  catalog.  Check  [www. 
tdc.org.hkl  for  information. 
Or  you  can  make  a  trip  to 
Asia  this  month  (October) 
and  catch  the  huge  electronic 
trade  shows  in  Japan,  Korea. 
Taiwan,  and  Hong  Kong, 
which  are  back  to  back  over  a 
two  week  period  every  year  al 
this  time.  For  several  years  I 
led  groups  of  200-250  for 
Commerce  Tours  [(415)  433- 
3072],  The  tours  were  verv 
well  organized  and  were  a 
terrific  bargain. 

If  you're  interested  in  sup- 
plying pulse  units  I  can  pui 
you  together  with  a  distribu- 
tor. Aim  for  a  wholesale  price 
around  $50, 

WTial's  ihe  market  for  them? 
Welt  with  the  explosion  of 
hepatitis  C,  for  which  the 
medical  industry  has  no  cure. 
in  addition  to  the  AIDS  mar- 
ket, there  could  be  quite  a  de- 
mand. Then,  if  a  few  of  you 
baldies  will  see  if  you  can 
replicate  Beck's  regrowth  of 
his  male  pattern  baldness  hair 
using  the  pulse  unit,  ihe  lid 
could  be  off,  with  a  demand 
for  millions  of  units,  Thai's  a 
nice  market  to  be  in  on  first. 

Beck  says  he  sprayed  silver 
colloid  solution  on  his  head 
and  then  u.scd  the  pulse  unit  a 
dozen  times  around  his  head 
several  times  a  day.  The  result 
was  a  full  head  of  hair  on 
what  had  been  a  dcseri.  Build 
a  unit.  gi%e  it  a  serious  try, 
and  let  me  know  the  results, 
positive  or  negative.  Tf  it 
works  as  Beck  says,  there  are 
a  zillion  baldies  out  there 
who  would  give  anything  to 
recreate  somethinii  to  comb 
instead  of  polish. 

How  might  a  few  thousand 
20,000  gauss  blasts  affect  the 
brain?  With  some  people  I 
know  it  canH  possibly  hurt. 
Beck  doesn't  seem  to  be 
changed.  He's  as  reclusive 
and  paranoiac  as  ever.  Just 
hairier  Oh,  by  the  way.  Beck 
is  the  chap  with  the  basic  pat- 
ents for  electronic  flash  guns. 

Creativity 
Back  in  1960.  when  I  was 


starting  7i,  I  tried  LSD.  Fm 
very  glad  I  did.  for  it  gave  me 
some  valuable  insishts  into 
life.  It  was  an  awesome  expe- 
rience. One  of  the  concepts 
that  came  lo  me  at  the  time 
was  that  in  a  w^ay  I  was  sell- 
ing  part  of  my  soul  lo  my 
readers,  and  also  thai  I  was 
stepping  on  a  treadmill  which 
would  be  inescapable  from 
then  on,  with  a  new  magazine 
issue  due  out  every  month. 

So  here  1  am  38  years  later, 
slid  on  the  treadmill,  still 
sharing  with  you  my  ihoughts 
and  interests  —  sharing  part 
of  my  soul  with  you.  Sharing 
it  openly  and  honestly.  Help- 
ing those  who  will  let  me 
to  live  happier,  healthier, 
wealiliier  and  more  produc- 
tive lives.  Al  76,  thafs  half  of 
my  life. 

Of  course  publishing  73  led 
to  my  publishing  a  repeater 
magazine  and  books,  ihen  lo 
aimputer  magazines  and  bcx>ks. 
then  to  compact  disc  maga- 
zines and  discs.  I  love  the 
idea  of  helping  new  technolo- 
gies develop,  U\s  exciting  and 
fun. 

h  reallv  isn't  difficult  to 
Start  a  new  magazine,  once 
you  know  ihe  ropes.  There 
are  five  basic  requirements, 
all  of  which  are  obvious,  once 
you  think  about  it  Alas, 
somewhere  nround  90%  of 
the  people  who  start  new 
niageizines  don*t  think  about 
iL  Rule  #  I :  Find  a  niche  mar- 
ket where  ihere  is  no  existing 
publication.  You  don't  need 
ia  compete  head  to  head  w  iih 
an  established  magazine,  like 
a  remora,  trying  to  exist  on 
the  scraps  left  over  from  a 
host.  Rule  #2:  Pick  a  niche 
where  there  are  a  lot  of 
people  who  Will  be  willing  to 
pay  to  read  articles  aboui  their 
interest.  Rule  #3:  Have  an 
available  continuinii  source  of 
articles  that  these  readers  wilt 
want  to  reaii.  Rule  #4:  Make 
sure  there  are  businesses  that 
will  want  to  reach  this  select 
group  of  readers  and  have  no 
other  easy  w  ay  to  reach  ihem. 
Rule  #5:  Have  an  editor  who 
lives  and  breathes  the  subject. 

The  other  day  1  picked  up 
The  Granite  Server^  a  free 
tabloid,  at  Ihe  local  super- 
market. The  subhead  read, 
*The  Technology  &  Infomia- 


tion  Source  for  New  Hamp- 
shire.** Hmm.  Tnstcic  1  found 
nonicclinical  articles  of  gen- 
eral un  interest. 

The  economics  of  publish- 
ing diciale  that  the  revenues 
are  normally  split  50-50,  wiih 
hair  Irarn  circulation  and  half 
from  advertising.  Free  or 
controlled  circulation  publi- 
cations have  to  charge  double 
for  advertising,  which  means 
that  ihey  have  to  be  pretty 

careful    about    whom    ihev 

If 

have  for  readers.  These  read- 
ers are  going  to  have  to 
spend  twice  as  much  with  the 
advertisers  as  do  those  of 
paid  circulation  publications- 

The  Server  seemed  to  have 
DO  circulation  discriminaiion, 
nor  an>  discernible  editorial 
niche.  It  alst)  didn't  have  much 
advertising.  That  seemed  like  a 
recipe  for  disaster,  so  I  called 
the  editor  and  got  together 
with  the  editor  and  publisher 
for  lunch  at  my  favorite  Chi- 
nese buffet.  They  had  not 
been  able  to  sell  many  ads, 
and  iheir  few  advertisers  were 
complaining  about  a  lack  of  re- 
sults. Thcv  were  fwiseiv>  con- 
side  ring  ceasing  publication* 

I  brainslormcd  with  them 
for  a  few  minutes  and  was 
able  lo  come  up  with  a  niche 
for  them  tn  nil  which  fa  my 
five  rules.  \cs.  they've  stopped 
waiting  money  on  the  Server. 

If  you  keep  your  eyes,  ears 
and  mind  open,  there  are  end- 
less niche!*  for  ne\^  pubhca- 
tions  —  and,  for  that  matter, 
for  new  businesses.  For  in- 
stance, with  the  growing  num- 
ber o(  dire  tiiillennial  prcdic- 
lions,  how  aKiui  a  magazine 
devoted  to  survival  technol- 
ogy and  strategics?  If  any  of 
the  mass  extinction  prophe- 
cies come  about,  the  people 
who  have  made  some  survival 
plans  will  be  in  a  belter  posi- 
tion to  be  around  to  pick  up 
the  pieces.  They'll  warn  to 
know  about  maintaining  a 
pure  water  supply,  what  food 
to  store  and  how,  how  to  pre- 
pare 10  grow  new  food  later, 
emergency  power  generation, 
building  and  living  under- 
ground, and  so  on. 

We've  been  threatened  with 
comets,  asteroids,  massive  so- 
lar flares,  alien  invasions*  a 
third  world  war,  a  polar  shift, 
a  new  ice  age,  nucleaj-  or  bio- 


logical terrorism,  a  melting  of 

the  ice  caps  that  would  de- 
stroy most  of  tair  major  cities, 
massive  earthquakes,  and  so 
on. 

Can  all  of  the  dLX)m  and 
gloomers  be  wrong?  Some  of 
them  have  disturbingly  got)d 
records  for  their  past  predic- 
tions, Tlicre  could  be  a  growing 
market  tor  survival -oriented 
products  and  information. 

Then  there's  the  growing 
dissalisfactton  with  our  worst- 
in-the-developed-world  school 
system.  This  is  going  lo  mean 
an  interest  in  alternatives,  as 
well  as  a  magazine  reviewing 
allcniative  products.  Every- 
thing that's  being  'laught"  in 
schools  tixlay.  plus  that  wtiich 
should  be  being  taught,  could 
be  produced  using  top-notch 
perrormcrs  and  graphics  on 
video.  This  would  not  only 
simplify  home  schooling,  it 
would  allow  an)  one  any- 
where to  learn  about  anything 
that  interests  them. 

A  good  teacher  wilt  know 
what  questions  the  students 
will  have,  and  incorporate  the 
answers  to  those  questions  in 
the  course.  One  of  the  reasons 
Sherry's  how-to-dance  videos 
are  so  enormously  p<jpular  is 
that  Kathv  Blake,  her  instruc- 

m" 

ion  has  been'  teaching  people 
For  years,  so  she  knows  where 
people  normally  have  prob- 
lems. Thus,  while  the  famous 
dancing  names  have  managed 
to  bring  out  two  or  three  titles 
on  video.  Sherry  has  produced 
ahnost  a  hundred  dance  videos 
and  the  v* re  sell  in  e  verv  well. 
Once  someone  tries  a  Kathy 
Blake  video  and  compares  it 
to  anything  else  on  the  mar- 
ket, diey  keep  coming  back 
for  more- 

1  believe  that  within  25  years 
most  education  will  be  deliv- 
ered via  video,  with  courses 
being  available  for  any  imagin- 
able subject,  from  grade  one  to 
doctoratc-Ievel  college  courses, 
plus  a  whole  raft  of  business- 
oriented  courts.  Hie  opportu- 
nity is  there  for  you  to  be  in 
this  soon-to-^row  field  either 
as  a  supplier  or  as  an  hitbrnia' 
tion  soua^e. 

But  there  are  similar  oppor- 
tunities at  everv  turn.  If  I  had 
the  time,  Fd  love  to  do  a 
tnagazine  on  new  building 
tcchnoloi!ies.  It  would  cover 


new  materials  such  as  plastic 
concrete  and  foam  concrete, 
undciground  buildings,  new 
heating  technologies,  and  so 
on.  This  would  be  of  interest 
to  architects,  building  con- 
tractors, and  people  wanting 
to  build  homes  or  business 
buildings.  It  would  also  spur 
the  development  of  new  prod- 
ucts and  services  bv  makins 
it  easy  to  promote  them. 

Another  coming  huge  busi- 
ness will  be  a  replacement  for 
the  chemical  companies  which 
are  making  us  sick.  These  are 
the  companies  which  are  sell- 
ing the  fertilizers  and  pesti- 
cides our  laniiers  Lu'e  using  to 
get  their  crops  to  grow  on 
mineral-depleted  land.  The 
lack  of  minerals  has  forced 
farmers  to  pour  on  the  NPK 
(nitrogen,  phosphorus,  potas- 
sium). The  resulting  sickly 
crops  then  require  pesticides 
to  kill  off  the  insects  which 
attack  sick  plants.  And  we  gel 
the  benetlt  of  all  this  in  fruits 
and  vegetables  which  kick  the 
minerals  our  bodies  need  lo 
be  healthy,  plus  we  get  the 
pesticide  residues. 

All  this  can  be  replaced  by 
new  plant  growing  technolo- 
gies. I  reccndy  cited  a  dozen 
of  'em  that  sht^uld  be  pro- 
moted with  new  products  and 
information  sources.  Just  us- 
ing already  developed  new 
gRJwing  technok>gies,  it's  pos- 
sible to  grow  plants  seven 
times  larger  than  current  tnod- 
els,  complete  with  all  the 
missing  minerals  and  no  need 
for  pesticides.  By  the  titne  re- 
searchers get  through,  I  ex- 
pect we'll  be  seeing  ten  and 
even  twenty  times  the  size  of 
fruits  and  vegetables,  Right 
now,  using  a  couple  of  new 
technologies,  people  are  grow- 
ing 4(X)-pound  pumpkins  and 
buge^  juicy  and  fabulous  tast- 
ing tomatoes.  Yes,  a  magazine 
devoted  to  plant  growing  tech- 
nology is  needed. 

Well,  I  could  go  on  and  on 
about  new  technologies  and 
niches  for  products  and  publi- 
cations. Maybe  I  ought  to 
hold  a  seminar.  Well,  if  some 
hamfests  will  invite  me  to 
speak,  and  that's  what  people 
want  to  hear  about.  Vm  ready. 
It  would,  I  suspect,  probably 
be  over  the  ARRL's  dead 
body. 

73  Amateur 


Unfortunately  the  reality  is 
that  you  are  probably  so  deeply 
mesmerized  by  the  '^system" 
thai  you  are  going  to  continue 
to  work  for  st^meone  else, 
complete  with  commuting  to 
work  every  day.  and  that 
you're  just  irritated  by  my 
efforts  to  upset  your  beliefs. 

Surviving 

With  the  crescendo  of  mill- 
ennial doom  prophecy  books, 
unless  you're  living  in  a 
coastal  ctt\  vou're  sivin^ 
some  thought  to  at  least  being 
a  little  prepared  in  case  even 
one  of  the  pRiphets  is  right.  If 
you*re  living  in  a  coastal  city 
no  amount  of  preparation  will. 
I  expect,  bei)f  triuch  value.  For 
that  matter,  if  you're  a  ham, 
what  on  earth  are  you  doing 
livinjj  in  a  city  anyway?  You 
need  some  room  to  grow  your 
antenna  farm,  particularly  now 
that  the  HF  b;inds  are  opening* 

As  soon  as  I  could  after 
starting  73  in  New  York  City, 
I  moved  to  New  Hampshire 
where  I  could  put  up  all  the 
towers  and  beams  I  wanted- 
And  did.  Bui  now.  with  the 
unusual  weather  confirming 
many  of  the  dire  predictions 
by  prophets,  Fm  getting  more 
interested  in  thinking  about 
survival  plans. 

Fm  not  sure  which  doom 
prediction  will  pan  out  (if 
any),  but  most  of  'em  seem 
reasonably  based,  so  wh)^  not 
have  an  edge  of  safety?  Be- 
tween Y2K,  the  Asian  melt- 
down, the  threat  IVom  North 
Korea,  ditto  Pakistan/India, 
increasing  government  corrup- 
tion, black  budgets,  nuclear  or 
biological  terrorist  attacks, 
polar  shifts,  a  new  Ice  Age, 
tnelting  polar  ice,  killer  solar 
flares,  errant  comets  and  as- 
teroids, rapidly  increasing  num- 
bers of  earthquakes  and  vol- 
canoes, and  the  weather  go- 
ing berserk,  it  may  be  worth- 
while to  invest  a  few  bucks  in 
survival  books. 

By  die  way,  when  all  else 
fails  with  communications, 
we  hams  will  be  doing  our 
best  to  keep  people  in  touch 
with  each  other. 

Bill  Yaichman  sent  me  a 
copy  of  his  Bad  Ttmes,  Good 
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Ne\\\s,  A  Practical  Guide  to 
Preparedness  ami  SurvivaL 
It's  a  SIO  11 7- page  paper- 
back and  can  he  had  from 
Greentree,  2756  W.  Hwy. 
89A,  Sedona  AZ  86336: 
[(602)  282-6601].  Add  $3  for 
s/h. 

Another  nifty  bcx^k  on  the 
subject  is  The  Complete  Book 
of  Surxiral  by  Slahlberg,  It's 
subtitled,  "Vfovv  in  protect 
yourself  ay;iinsL  revoluiion, 
riots,  htinricanes,  ramine  and 
other  natural  and  nrian-made 
disasters."  This  1998  288- 
page  large  formal  book  is 
published  by  Barricade,  150 
Fifth  Ave.  #700,  NYC  NY 
1001  L 

^fagtiassager 

My  thanks  to  Alan  Chris- 
tian WW6B  for  a  newspaper 
clipping  about  a  cnmbinalion 
magnet  and  vibrator  which  is 
used  for  massaging.  There  are 
a  couple  of  excellent  books 
on  magnetism  and  Tning 
things  reviewed  in  iny  Guide 
to  Books,  A  strong  magnetic 
Held  seems  to  ease  pain 
quickly  and  promote  remark- 
ably fast  healing  of  wounds 
—  at  the  least.  Again,  we're 
into  an  area  where  the  giaiU 
pharmaceutical  companies  that 
run  the  medical  industry  can*i 
gel  patents,  so  there's  been 
little  funding  available  for 
research.  Like  almost  none. 

If  you  know  any  doctors 
wiio  might  be  inicrestcd  in 
doing  some  research,  you,  he- 
ing  a  known  electrical  genius. 
might  enlist  their  help  in  test- 
ing the  healing  power  of  both 
electromagnets  and  strong  per- 
manent magnets  w^hich  are  vi- 
brated, rd  test  both  DC  and 
AC  electromagnets  to  see  if 
the  60  Hz  has  any  effect  on 
the  healing,  positive  or  nega- 
tive, Oh,  yes,  don't  gel  the 
magnet  near  your  watch.  Or 
computer  discs.  Anywhere  ucnr. 

Mv  friend  Don  Lorimer  has 
developed  a  permanent  magnet 
with  a  major  wallop  \s  hich  has 
been  helping  veterinarians 
heal  animals  after  operations 
in  a  fraction  of  the  normal 
time.  Since  so  much  of  our 
body  works  by  electrical  cur- 
rents, it^s  not  remarkable  that 


magnets  might  be  helpful  in  a 
wide  ranee  of  ailments.  We 
need  a  lot  more  research. 

Tve  had  several  readers  (and 
Art  Bell  program  listeners) 
send  me  intbrmation  about 
the  Nikken  magnets,  I  sus- 
pect these  are  essentially  the 
sattie  magnets  that  are  being 
used  to  hold  ad.^  on  fridge 
doors,  wrapped  in  cloth  and 
multi-level  marketed  with  the 
^  usual  whopping  markup.  You 
should  be  able  to  get  magnets 
like  Ihat  from  a  sign-making 
supply  company  and  cut  them 
to  whatever  size  and  shape 
you  want. 

Or  you  can  do  like  every- 
one  else  dties  and  tell  Oppor- 
tunity to  get  the  hell  away 
from  your  door  and  stop  all 
that  damned  racket. 


Lobbying 

A  Texas  reader  sent  me  a 
clipping  hsiing  the  1997  lob- 
byist payments  (what  Ihey  re- 
port anyway).  The  top  player 
was  the  AM  A.  which  invested 
$17,1  miUion  in  preserving 
their  $L5  trillion  gravy  boat. 
That*s  your  money,  of  course, 
which  they  are  spending.  The 
companies  spending  miUions 
to  lobbv  feel  that  thcv  are  set- 

m>  ml  m^ 

ting  theLr  money's  worth  or 
thev  wouldn't  continue  to 
spend  (invest).  And  w hat  does 
the  AM  A  get  lor  their  $1 7  mil? 
They  buy  agovemiuent  which 
helps  them  suppress  any  inex- 
pensive remedies  and  doesn't 
ask  questions  about  why 
America  has  the  most  expen- 
sive medical  system  in  the 
world,  along  with  third- 
world-class  lesults  as  compared 
with  most  other  developed 
countries. 

Right  up  there  in  the  top 
lobbying  spenders  were  Pfizer, 
the  Committee  to  Preserve 
Medicare.  Blue  Cross,  the 
American  Hospital  Associa- 
tion, and  pharmaceutical  manu- 
facturers. How  much  protec- 
tion from  Congress  did  their 
$54'-p]us  million  buy  them? 
Keep  that  in  mind  when  you 
read  the  newspapers.  As  I 
said,  if  it  wasn't  paying  off 
for  Ihem.  the  money  would 
dry  up. 

The  second  biggest  buyer 
of  privilege  was  Philip  Mor- 
ris. Wow%  is  ihai  a  surprise! 
Just  in  case  there  was  any 


question  in  your  mind  alx>ut 
what  happened  to  the  recent 
attempt  at  tobacco  legislation 
[hat  sank  into  quiet  oblivion. 
PM  invested  S5.8  million. 
thus  helping  them  to  save  bil- 
lions. 

Fluoride  Update 

As  Dr  Robert  Carlton,  a 
US  EPA  scientist  put  it, 
'Fluoridation  is  the  greatest 
case  of  scientific  fraud  of  this 
century  —  if  not  of  all  time," 

With  over  half  of  the  US 
municipal  water  supplies  be- 
ing tluoridated,  the  chances 
that  you  and  your  family  are 
being  poisoned  by  this  stuff  is 
hit^h.  Poisoned?  Recent  stud- 
ies  have  linked  Huorides  with 
osteoporosis  and  osteoLu-thri- 
tis,  backache,  and  has  been 
projected  to  cripple  over  10*5^ 
of  people  over  60, 

For  the  young  married 
couples,  it  has  been  shown  in 
two  large  Chinese  studies  to 
lower  children's  IQ,  This  En- 
flucnce  can  start  during  preg- 
nancy, when  the  brain  is  de- 
veloping the  fastest  and  has 
been  confirmed  by  studies  of 
the  brains  of  aborted  fetuses. 
Oh,  yes,  therc*s  a  much  higher 
rate  of  miscarriages  in  areas 
with  artificial  fluoridation  of 
the  w  aler. 

Flut^ride  damages  the  central 
nervous  system,  causing  hy- 
peractivity and  leaiTiing  dis- 
abilities in  children. 

One  study  showed  that  the 
greater  the  tluoride  concen- 
iraiion  in  the  water,  the  lower 
the  fertility  rate  for  women. 

Other  studies  have  shown 
fluoride  £o  cause  neural  de- 
i>eneraiion  and  it  also  seems 
to  enhance  the  flow  of  alumi- 
num to  the  brain,  resulting  in 
Alzheimer's  symptoms. 

So,  are  you  and  your  family 
still  drinking  and  bathing  in 
municipal  water  laced  with 
fiuorides?  It's  okav  for  flush- 
ing  your  toilet,  but  it's  bad 
news  when  taken  internally. 

Isn't  it  about  time  to  start 
either  distilling  your  drinking 
water,  or  geUing  a  reverse  os- 
mosis filter?  Or  donl  you 
worry  about  next  week?  Or 
care  at  all  about  giving  your 
kids  a  break  in  life?  Life  is 
tough  enough  when  you  give 
your  kids  every  break  you  can 
without  permanently  dumbing 


right  from  the  be- 


them 
ginning. 

You  know,  T  keep  hearing 
people  wondering  why  kids 
todav  arc  so  out  of  control  — 
why  some  kids  grab  a  gun 
and  start  sht>oiing  classmates. 
Then  I  read  about  the  effects 
of  fluorides,  sugar,  aspar- 
tame, nu(jrescent  lights,  and 
other  poisons  on  kids  and  I 
wonder  why  the  situation  isn't 
worse. 

Drug  Deaths 

You  probably  read  about 
the  !0(),0(K)  deaths  a  recent 
study  rept)rted  in  the  Journal 
of  the  American  Medical  As- 
sociation that  were  attributed 
to  bad  reactions  to  prescription 
drugs.  So  much  tor  putting 
trust  in  your  doctor,  eh?  No. 
diis  isn't  a  new  problem  and 
Tve  written  about  it  before. 

In  this  one-size-fiis-all  w  t)r!d 
sometimes  our  doctors  fort: el 
thai  each  one  of  us  is  differ- 
ent. We  look  different  and 
our  bodv  chemistries  are  all 
different.  So  a  drug  that  may 
be  wonderful  for  one  person 
can  kill  another.  And  docs. 
Bui  other  than  the  100,000 
or  so  families  affected,  few 
people  seem  lo  care  much 
about  this  unnecessary  loss  of 
life.  But,  wow,  was  there  hell 
to  pay  when  58,000  Ameri- 
cans were  killed  over  a  several 
year  period  in  Vietnam, 

I'm  not  sure  how  manv  of 
the  hundred  thou  are  included 
in  the  Ralph  Nader  study 
which  showed  that  180,000 
people  are  killed  by  negli- 
gence in  our  hospitals  every 
year. 

Hospitals  are  full  of  sick, 
and  often  contagious,  people, 
and  their  genns  and  viruses 
often  are  distributed  on  air 
currents  lor  some  remarkable 
distances,  according  to  some 
other  research  reports. 

WelL  gee,  you  whine,  we 
all  have  to  go  to  the  hospital 
now  and  ihen.  Oh,  baloney! 
Tve  done  a  lot  of  research  on 
this  and  Fm  convinced,  as 
you  should  know  h\  now,  thai 
most  of  the  1 19(  ul  die  GDP 
we  spend  on  sickness  care  is 
totally  unnecessary.  Most  of 
us  are  working  determinedly, 
every  day,  to  make  ourselves 
sick  —  to  make  sure  we  get 
as  little  of  that  Social  Sccu- 
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Jim  Gray  W1XU/7 
210  E  Chateau 
PaysonAZ  85541 
Qimpeg  @  aetzone.comi 


The  best  days  for  DX  are 

likely  to  occur  hetueen  the  lOih 
and  21  si  ...  11  or  12  excellent 
days  for  your  operaling  pleasure 
and  solid  QSOs.  The  worst  days 
are  fewer  in  number,  bul  are  aii- 
ticipaied  to  take  place  on  the  4th 
and  5th.  and  again  during  the 
last  week  of  the  month,  with  the 
26th  and  27th  being  particularly 
disturbed.  On  these  daic^,  look 
for  other  geophysical  upsets  as 
vvelL  and  keep  a  low  profile!  Tlie 
remaining  days  should  trend 
around  F  (Fair)  conditions, 

10-12  meters 

FairK  good  transequaiorial 
DX  should  occur  during  local 
at  temoons.  Also,  some  F2-iayer 
openings  on  east-wes(  paths  to 
Africa  and  the  South  Pacific 
may  be  possible  in  the  morning. 
Short  skip  out  to  2,000  miles  or 
so  ought  to  be  available  in  the 
afternoon. 

15-17  meters 

Reasonably  good  DX  lo  all 
areas  of  the  world,  especially  to 

Africa,  South  America  and 


South  Pacific  during  daylight 
hours  and  peaking  in  the  after- 
noon. Short- skip  openings  to 

distances  greater  than  1,000 
miles  should  be  common. 

20  meters 

Expect  openings  to  a!!  amas 
of  the  world  from  morning  to 
evening  (see  band-time-country 
chart},  peaking  locally  an  hour 
or  so  after  sunrise  and  again 
during  the  afternoon.  Short  skip 
beyond  750  miles  should  be 
good  during  the  day, 

30-40  meters 

Fairly  good  worldwide  DX 
openings  may  be  expected  from 
early  evening  through  sunrise; 
short  skip  from  100  lo  1,000 
miles  during  the  day,  and  be- 
yond during  darkness  hours.  As 
alu  ays.  QRN  can  be  a  problem, 
but  should  be  abating  this 
month, 

80-160  meters 

On  80  meters,  you  may  find 
fairly  good  DX  openings  to  the 

southern  hemisphere  during 


rity  pittance  as  possible,  and 
as  much  as  we  can  of  Medi- 
care and  our  sickness  insur- 
ance. We  do  it  when  we  eat 
cooked  disorganic  food  and 
when  we  dump  poisons  into 
our  bodies.  We  do  it  with 
stress  and  EMFs.  Yes,  Fm  re- 
peating myself  and  you  aren't 
going  in  change  your  habits 
one  whit. 

Brrrr 

A  letter  from  geologisl 
reader  Jack  Saucrs  cites  sev- 
eral published  reports  that  the 
glaciers  in  Greenland.  Ant- 
arctica, Norway,  Sweden,  and 
the  Bering  Sea  are  strongly 


increasii^  in  mass.  The  Dou 
glas  fir  trees  have  declined  in 
elevation  by  1000  feet  in  the 

past  650  years. 

Botanists  are  rushing  lo  de- 
velop grain  crops  ihal  can 
better  stand  the  cold  and  the 
fungi  that  the  colder  climaie 
will  bring.  The  colder  weather 
has  been  decimating  the  wheat 
crop  and  raising  hell  with  po- 
tau:>es.  The  potalo  industry  esti- 
mates that  it  iu^l  S7  billion  this 
year  to  the  potato  blight. 

With  the  temperamres  along 
the  northwestern  stales  down 
about  9^  F  since  1950.  and 
headed  down  to  over  10"^ 
lower  by  2007,  w-e  could  be 
heading  for  a  serious  food 
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SUN 

MON 

TUE 

WED 

THU 

FRI 

SAT 

t   G 

2  G-F 

3  F-P 

4P 

5   P 

6   P-F 

7    F 

8   F 

9  F-G 

10  G 

11  G 

12G 

13  G 

14G 

15G 

1 6  G-VG 

17  VG 

18VG-G 

19G 

20  G 

21  G 

22  G-F 

23  F-P 

24  P 

25  P'VP 

26  VP 

27  VP-P 

28  P-F 

29F-P 

30  P 

31  P 

hourb  of  darkness  and  sunrise; 
short  skip  to  about  330  miles 
during  the  day,  and  out  to  be* 
iween  500  and  2,000  miles  at 
night.  On  160  meters,  look  for 
DX  during  the  hours  of  darkness 
and  jusl  before  dawn.  Shon  skip 
should  be  available  from  L500 
to  2,300  miles  at  nieht. 

Check  the  bands  above  and 
below  the  suseested  ones  for 
possible  DX  surprises,  h's  of- 
ten a  good  idea  lo  park  your 


receiver  on  a  seemingly  un- 
used frequency  and  just  wail. 
ADX  staLion  is  very  likely  to 
pop  up  before  any  one  eke 
hears  him,  and  you  can  sna<s  a 
good  catch.  Smart  operators 
don't  try  to  bus!  pikups  unless 
the}  have  super  antennas  and 
kilowatt  rigs.  Be  smart  and 
wily  .„  like  a  fox  ,,,  and  make 
your  play  before  the  pi  leu p 
starts.  Listen,  listen,  and  listen. 
73,  WlXU/7. 
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Numbtr  S4  on  your  f^edbsck  cvrd 


Barter  'n'  Buy 


I 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can 
wait  for  a  hamfest  to  try  and  dump  it,  but  you  know  you'll  get  a  far 
more  realistic  price  \i  you  have  it  out  where  100.000  active  ham  po* 
teniial  buyers  can  see  it.  rather  than  the  few  hundred  local  hams  who 
come  by  a  tlea  market  table.  Check  your  attic,  garage,  cellar  and 
closet  stielves  and  get  cash  for  your  ham  and  computer  gear  before 
it's  too  old  to  sell  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any 
youngerl 

The  73  Flea  Market,  Barter  'n'  Buy.  costs  you  peanuts  (almost)— 
comes  to  35  cents  a  word  for  individual  (noncommerciaM)  ads  and 
$1 .00  a  word  for  commercial  ads.  Oon't  plan  on  telling  a  long  story. 
Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of 
hams  who  love  to  fix  things.  SO  if  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  including  your  cali.  address  and  phone 
number.  Include  acheckoryourcreditcard  number  and  expiration,  If 
you're  placing  a  commerciat  ad,  include  an  additionaf  phone  number, 
separate  from  your  ad. 

This  Is  a  monthly  magazine .  not  a  daily  newspaper,  so  figure  a  couple 
months  before  the  action  starts;  then  be  prepared.  If  you  ge!  too  many 
calls,  you  priced  it  low.  If  you  don't  get  many  calls,  Icm>  high. 
So  gel  busy.  Blow  ttie  dust  off,  check  everything  out,  make  sure  it  stilt 
works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired old  timer  happy  with  that  rig  you  re  not  using  now.  Or  you  mrght 
get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 

Send  your  ads  and  payment  to:  73  .Ifagazine,  Barter  *n' 
Buy,  70  Rt.  202%,  Peterborough  NH  1)3458  and  get  set  for 
tht^  phone  calk,  Tlic  dciidline  Ibr  die  Janiiar>  1999  dassified  ad 
seciion  is  November  10.  1998, 


COLUOIDAL  SILVER  GENERATOR! 
Why  buy  a  "bOK  ol  tiaueries''  for  f\un- 
dreds  of  dollars'^  Current  regulated.  AC 
powered,  fuily  assembled  wilti  #12 
AWG  silver  electrodes.  S74.50.  Same, 
but  DC  powered,  $54.50.  Add  S2  50 
shipping.  Thpmas  Miller.  314  South 
9th  Street,  Richmond  IN  47374. 

BNB342 

TELEGRAPH  COLLECTORS  PRICE 
GUIDE:  250  ptctu res- prices  Si  2  post- 
paia.  ARTIFAX  BOOKS.  Box  88, 
Maynard  MA  0T7S4,  Telegraph  Mu- 
seum: [http:/.'wftp  com]  BNB113 

BJOELECTR[FIER™  5  Hz  mfcro  cur^ 
rent  supply  for  pianl  and  ansmal  re^ 
search,  Semi-Kit  S3S.00.  Assembled 
complete  with  tiatieries  ami  silver  elec- 
trodes S89  50,  Add  S2,50  posiage. 
Thomas  Miller.  314  South  9th  Street 
Richmond  IN  47374.  BNB343 


Tormets  Electronics  Bench  Refer- 
ence has  over  100  pages  of  circuits, 
design  infonnatiorL,  large  mdio  section, 
parts  sources,  eic.  See  details  at 
I www.oh  io .  rtei/  -  r!o  rmeti'index.  htm] ,  or 
send  check  or  money  order  for  $19  95* 
$2,50  posiage  and  handling  io  RMT 
Engineering.  6863  Buffham  Rd., 
Seville  OH  44273.  BMB  529 

WANTED:  NYE  VIKING  STATION 
MONITOR  RFM-003.  RFM-OOS.  Pay- 
ing  S600.  Randy  Baliafd  N5WV.  (&03) 
607-3002.  [TMT@Pry&m,net]. 

DNB5D01 

WWII  MILrTARY  TELEVISION 
WANTED:  Army;Navy  SCR,  ATJ,  ATK. 
ARK.  ARJ,  CEK.  CRU  Receivers,  cam- 
eras, monrtor,  iransminers,  dynamo- 
tors,  Maurice  Schechter,  590  Wiltis 
Ave,,  Willislon  Park  NY  11596.  P/F 
(516)294-4416.  BNB69 


supply  'shortage.  The  ueather 
change  has  laken  tropical 
rains  to  higher  latitudes,  in- 
creasino  glacier  growih  in  the 
north  and  brinijinii  drnuiihi  to 
Texas  and  Oklahoma. 

With  the  world  consuming 
26  billion  baiTcls  ol  oil  an- 
nually, hul  I'indins  onlv  6 
billion  barrels,  we*d  belter 
start  leaning  on  our  cold  fu- 
sion researchers  lo  start  com- 


ing 


up  with  some  praci 
producLs.  The  price  for  oil 
can  only  go  up  and  the  need 
tor  heating  oil  only  increase- 

1  think  it*s  time  tor  me  (o 
seriously  consider  getting  a 
wood  stove.  Just  in  case.  We 
sure  could  have  used  one 
last  winter  when  the  worst 
ice  storm  in  history  hit  the 
Northeast  Our  power  was 
out  tor  five  days.  S 


MAMLOH  LOOMtS,  mVENTOR  OP 

RAQfQr  Oy  Tliomas  AppSeby  tcopynght 
19571.  Second  printing  avarlable  from 
JOHAN  K.V.  SVANHOLM  N3RF, 
SVANHOLM  RESEARCH  LABORA- 
TORIES, P.O.  Box  61 ,  Washington  DC 
20044,  Please  send  $25.00  donation 
with  $5.00  for  S&H,  BNB420 

ALPHA  B6  1500  watt  amp*  Two  spare 
3CX800A7  51-750,00.  ICOM  761  with 
all  filters.  SM8,  SP20,  S950.00. 
Kenwood  SM-220  Scope  $325.00.  Bird 
43P  with  5  elements  $350.00-  PK232 
MBX.  $175.00,  Contact  George  AB6A 
at  [g.sanso@  mci2000.com].    BNBlOO 

Scanner  collector  selling  out.  Too 
many  to  ML  Handheld,  home  and  car 
units.  Many  are  unblocked  (have  full 
800  MHz).  Dallas  TX  a^ea,  can  ship 
anywhere.  (817)  595*6568.    BNB524 

ASTRON  power  supply,  brand-new  w/ 
warranty.  RS20M  $99.  RS35M  $145, 

RS50M  $209,  RS70IV1  $249.  AVT,  Call 
1or  other  models  (626)  286-0118 

BNB411 

'  SELL  QRP++  (UPGRADED), 
MANUAL,  POWER  CABLE,  HAND 
AND  DESK  MIKES  EXCELLENT  RIG. 
S400  MONEY  ORDER.  SHIPPING  IN- 
CLUDED. W4LJD,  BOX  30.  SALINAS 
PR  00751 -0030  BNB340 

Cash  tor  Collins:  Buy  any  Collins 
Equipment.  Leo  KJ6HL  Tel.^FAX  (3t0) 
67(^6969  [radioleoi'eanhlink.  net] 

BNB425 


Q5L  CARDS.  Basic  Styles:  Black  and 
White  and  Color  Picture  Cards;  Cu5* 
lom  Printed.  Send  2  stamps  for 
samples  and  literature.  RAOM'S.  8617 
Orchard  Rd.,  Coopersburg  PA  18036 
Phone  or  FAX  L215)  679-7238, 

BNB519 

RF  TRANSISTORS  TUBES  2SC2879, 
2SC1971,  2SC1972.  MRF247, 
MRF455,  MB8719,  2SC1307, 
2SC2029,  MRF454.  2SC3133, 
4CX250B,  12DQ6,  6KG5A,  etc. 
WESTGATE,  1  (800)  213-4563. 

BNB6000 


FREE:  Scanner  collector's  methods 
and  secrets  Learn  how  to  buy,  sell, 
trade  and  USE  scanners  in  the  nf>ost 
efficient  manner  Enclose  S2.00  for 
postage  and  handling  to.  P.O  Box  402, 
Decatur  TX  76234.  3^523 

METHOD  TO  LEARN  MORSE  CODE 
FAST  AND  WITHOUT  HANGUPS 
Johan  N3RF,  Send  $1.00  ^  SA3E. 
SVANHOLM  RESEARCH  LABORA- 
TORIES, PO.  60x81,  Washington  DC 
20044  USA.  BNB421 

HEATH  COMPANY  js  selling  photo- 
copies Of  most  HeaihkFt  manuals.  Only 
authorized  source  for  copyright  manu- 
als PhQne:  (616)  925-5899,  B-4  ET. 

BNB964 

WANTED;  High  capacity  12  volt  solar 
pane ts  for  repeater.  [kk4ww§  fairs, org] 
or  (540)  753-2321 .  BNB2630 


Radio  Bookshop 

ORDER  FORM 


I 


You  ituy  nrdL-r  by  ]is.ilL  kilt'jilKHie.  yr  lU-x.  All  fuytru^rrL^t  iitv  In  fc  in  L'S  lands    AUi>w  4  wixk^  (or  dL'livcre 


c 


ITEM 


TITLE 


QTY  PRICE  ]  TOTAL 


^hipping:  Alf  orders  add  $5,00  handling  *pfus 
Ithere  is  an  additional  at  cost  shipping  charge 


I 


S&H' 


I  added  to  all  foreign  orders.  We  ship  UPS  where      TOTAL  S 

I  possible,  please  give  us  street  address. 

iMake  checks  payable  to  "Radio  Bookshop." 

I  Foreign  Orders:  Choose  one"!   surface  shipping  Z    air  shippmg 
I  (Surface  delivery  may  take  2-3  months.) 
*Note:  The  actual  foreign  shipping  costs  will  b©  additional  to  the 
I  regular  shipping  and  handling  fees. 


Name 


I 
I 

lAddress 
ICfty 


PInone 


State 


Zip 


Country 


I 
1 


Total  Paid  S 
Card# 


! 


iSignature 


$1 0  minimum  for  credit  card  orders  ' 

CCheck^Money  Order   HAMEX    HMC  DVISaI 

Expires  I 

1 


Date 


elephone:  603-924-0058.  800-274^7373,  FAX  603-924-8613 
laiJ:  Radio  Bookshop,  Dept,  1098,  70  Route  202  N,  PeterboiX)ugh  NH  03456 

I  □  YES.  Send  ma  1 2  issues  of  73  at  the  low  rate  of 
I  $24,97  (save  47%  over  the  cover  price),  Canada  add 
I  plus  S1,40  GST:  Foreign  add  $19  surface;  $42  airmail. 


I 
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The  Kachina  505DSP 
Computer  Controlfed  HF 

Transceiver  After  twenty  years 
of  building  commercial 
transceivers  in  Arizona,  Kachina 
fias  decided  the  time  is  right  for  a 
new  approach  to  amateur  radio. 
The  Kachina  505 DSP  is  nothing 
shorlofarevolutfonin  HF 
transceivers. 

"%  Use  Knobs  if  You  Have 

E.Jindows?  The  old-tashioned 
root  panel  has  become  loo 
;luttered  to  be  useful.  Too  many 
knobs,  too  many  buttons. 
Kachina's  505DSP  transceiver 
connects  to  your  computer's 
serial  port  and  is  completety 
controlled  under  Windows ^".  With 
>ptional  cables,  the  radio  may  be 
emotely  located  up  to  75  fee^ 
away  from  your  computer. 
Imagine  combining  a  state-of- 

VflfTdcws  fs  a  fr^Smnark  of  Microsoft  Carp 


the*art  DSP  transceiver  with  the 
processing  power  and  graphics 
capabilities  of  your  PC  and  you'll 
soon  wonder  why  ali  radios 
arent  designed  this  way.  Why 
settle  for  a  tiny  LCD  display 
when  your  computer  monitor  can 
simuitaneously  show  band 
activity,  antenna  impedance, 
heat  sink  temperature,  SWR, 
forward  and/or  reflected  power 
and  3  host  of  other  information? 

16/24  Bit  DSP/DDS 
Performance  In  addition  to 
100%  computer  control  the 
Kachina  505DSP  offers 
exceptional  16/24  bit  DSP/DDS 
performance.  IF  stage  DSR 
"*brick-wair  digital  filtering, 
adaptive  notch  filters  and  digital 
noise  reduction,  combined  with 
low  in-band  IfVlD  and  high 
sjgnai-to-noise  ratio,  produce  an 


excellent  sounding  receive?; 
Sophisticated  DSP  technoiogy 
achieves  performance  levels 
unimaginable  in  the  analog 
world-  The  transmitter  also 
benefits  from  precise  16/24  bit 
processing.  Excellent  carrier  and 
opposite-sideband  suppression 
is  obtained  using  superior 
phasmg-method  algorithms.  The 
RF  compressor  will  add  lots  of 
punch  to  your  transmitted  signal 
without  adding  lots  of  bandwidtht 
and  the  TX  equalizer  will  allow 
you  to  tailor  your  transmitted 
audio  for  more  highs  or  lows. 


The  Kachina 
505DSP  Computer 
Controlled 
Transceiver 


Features; 

Works  with  any  Computer 
Running  Windov/s  3.1.  95 

orrrr 

i  Covers  all  Amateur  HF 
Bands  plus  General 
Coverage  Receiver 

■  IF  Stage  16/24  Bit  Digital 
Signal  Processing  (DSP) 

II  DSP  Bandpass  Filter 
Widths  from  100  Hz  to  3.5 
kHz  (6  kHz  in  AlVI  Mode) 

Band  Activity  Display  with 

"Point  and  Click" 
Frequency  Tuning 

Dn-screen  Antenna 
""Smith"  Chart,  Logging 
Software  and  Help  Menus 

_  Automatic  Frequency 
Calibration  from  WWV  or 
Ottier  External  Standard 

_  "Snapshot"  Keys  for 
Instant  Recali  of 
Frequencies  and  Settings 

Optional  Internal  Antenna 

Tuner 


Seeing  Is  Believing 
American-made  and  designed, 
and  able  to  stand  on  its  own 
against  the  world's  best,  the 
505DSP  is  bound  to  set  the 
standard  tor  all  that  follow,  But 
don^t  take  our  word  for  it. 
Vtsit  our  website  at 
http://www.kachina-az.com 
for  detailed  specifications,  to 
ciownload  a  demo  version  of  our 
control  software,  or  to  see  a 
current  list  of  Kachina  dealers 
displaying  demonstration  models 
in  their  showrooms. 


KArfTTXTAMI 

COIVIMUIMICATiaNS,  INC. 

RO.  Box  1949,  Cottonwood,  Arizona  86326,  U.S.A. 
Fax:  (520)  634-8053.  Tel:  (520)  634-7828 
E-Mai(:  sates@kachfna-a2,com 


ipedfications  and  k- 


SutHGCt  to  change  wmroui  nottce. 


JRC 


160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  why  your  next  HF 
transceiver  stiouid  be  a  JST'245,  -  . 


1 


2 


3 


4 


5 


6 


7 


All-Mode  Operation  (SSB,CW;AM.AFSK,FM)  on  all  HF  amateur 
bands  and  6  meters.  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner. 

•  JST-14S  COMING  SOON  * 

MOSFET  POWEH  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  alt  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automaticalfy  stored 
in  memory  for  fast  QSY, 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  paneL  Antenna  selection  can 
be  stored  in  memory, 

GENERAL  COVERAGE  RECEIVER  •  tOO  kHz-30  MHz.  plus  48- 
54  MHz  receiver.  Electronically  tunecT  front-end  filtering,  quad- 
FET  mixer  and  quadnjpie  conversion  system  (tnpfe  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1  OOdB)  and  3rd  order 
tCPof+20dBm. 

F  BANDWIDTH  FLEXIBILITY  •  Standard  2 A  kHz  filter  can  be 
narrowed  continuously  to  600  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

QRM  SUPPRESSION  •  Other  Interference  rejection  features 
Include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation. IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 


8 
9 

10 

11 


12 
13 
14 


15 


NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  ( 1 1 0  Khz)  it  the  VFO  frequency  is  changed . 

DOS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise. 

CW  FEATURES  •  Full  break-in  operation,  vari^le  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  •  Two  Separate  VFOs  tor  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode.  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 

advanced  computer  applications. 

ERGONOMIC  LAYOUT  •  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controtsfor  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output. 


JRCl  0apan Radio  Co^XkL 


430  Park  Ave.,  2nd  Roor  New  York,  NY  1 0022        Phone:  (212)  355-1 1  SO  Fax:  (212)  31 9-5227 
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